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(54) QUY TRINH SAN XUAT CHE PHAM GIU AM SINH HQC CHUA CAC CHUNG
VI KHUAN CO KHA NANG SINH TONG HOP HOP CHAT POLYME NGOAI
BAO VA CHE PHAM THU BUQC TU QUY TRINH NAY

(57) Sang ché dé cap dén quy trinh san xuat ché pham giit 4m sinh hoc chira cac chung vi
khuan c6 kha ning sinh tong hop hop chat polyme ngoai bao (Extracellular polymeric
substance - EPS) va ché pham thu dugc tu quy trinh nay. Ché pham giir 4m sinh hoc chtra
cac ching vi khudn ¢ kha ning sinh tong hop hop chat polyme ngoai bao (Extracellular
polymeric substance - EPS) thu dugc tir quy trinh theo sang ché dugc ing dung trong qua
trinh canh tac nong nghiép, tao chét gitr &m c6 ban chat sinh hoc. Ché pham nay khong
nhimg gitip dat kho thiéu nude, co do ket dinh kém duoc cai thién r6 rét, két qua cudi clng
la tang kha nang sinh truong va phat trién ciia ciy trong, gop phan ci tao dat ting do phi
nhiéu cia dat dé phat trién nong nghiép & nhitng khu vuc chiu nhiéu ap luc cta cac yéu to
khong thuan loi phi sinh hoc.
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Linh vuc k§ thuat dwee dé cap

Sang ché thudc Iinh vuc sinh hoc, cu thé 14 sang ché dé cap dén quy trinh san
xuét ché phdm va ché phidm giit 4m sinh hoc chtra cdc chung vi khuan c6 kha ning
sinh téng hop hop chét polyme ngoai bao (Extracellular polymeric substance - EPS).
Ché phdm gift 4m sinh hoc theo sang ché chia 3 ching vi khuin dugce phan 14p tai
Viét Nam thudc 2 chi Bacillus va Serratia c6 kha ning sinh tdng hop EPS 14 chét giit
4m sinh hoc tidm ning cao, gitp tao diéu kién d8 vi sinh vat gitr 4m by duoc céc chit
dinh dudng va chéng lai nhitng ap Iyc moi trudng nhu nhiém min, kho han va cac bit
loi khéc, qua d6 1am ting téc d9 sinh truong va phét trién cua cay.
Tinh trang ky thuit ciia sing ché

Nuéc chiém 70 - 90% trong lwong té bao nén cé vai trd quan trong cho cdy phat
trién thong qua cic hoat dong sinh ly, sinh héa. Nude cung cép dién tir va proton dé
khit CO, d8 tao nén céc san phim hitu co trong quang hop, tham gia truc tiép vao viéc
oxy héa nguyén li€u ho hép dé giai phéng ning lwong, tham gia vao céc phan tng thiy
phén tinh bot, protein, hoa tan khoang chit 1iy tir dt, vitamin, enzym, v.v. va van
chuyén dén tit ca cac té bio, cic md va co quan trong co thé. Nhu ciu nuée cta ciy
trdng thay dbi theo ting giai doan sinh trudng, phat trién. D61 voi dat, nude cling 1a
nhén t6 didu hoa nhiét do va khong khi, cac tinh chit co Iy- co hoa cta dit nhu do
chat, tinh két dinh, tinh lién két, tinh truong, sy hoa tan cac chét dinh dudng v.v. thay
dbi do d6 anh hudng truc tiép cay trong.

Chét gitt 4m 13 céc vt liéu polyme c6 kha ning trwong trong nudc ma khong bi
hoa tan. Hién nay chung dugc tng dung rong rdi trong nhiéu linh vuc: Pém thAm md
hoi, vat liéu gilt nude, phu gia chéng thdm, cong nghiép x4y dung, cong nghiép m§
phim, thuc phim, bao goi, cong nghiép duge, y té v.v. va mot huéng Gmg dung dic
biét quan trong dang rat duge quan tAm 13 1am chét giit 4m va cung cép cic nguyén tb
vi lugng cho cay trbng. Hiéu qua cla bién phap nay da dugc khing dinh & My,
Canada, Trung Qudc tir nhitng nam 80 thé ky trudc, vé6i viée cai tao cdc viing samac,

pht xanh d6i ndi troc & My, bén cho nhitng canh dong ca phé & Braxin, cu cai duong ¢
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Puc, v.v. két qua 13 1am ting ning suét cdy trdng, giam ty 1& chét & thuc vét, giam su
chim séc can thiét dbi vai cay trong, tiét kiém dugc thoi gian va nuée tudi.

Hop chit polyme ngoai bao (extracellular polymeric substance - EPS) 1a céc
thanh phin clia cic mang sinh hoc (biofilm) va c6 thé cai thién kha ning cong dong
mang sinh hoc giit ca nudc va cac cht dinh dudng tir mdi trudng khi ma chiing bi han
ché, thic déy trao dbi chét bén vimg trong cac didu kién khac thuong. Ban chit cia
EPS 14 polyme sinh hoc dugc tdng hop chit yéu chira polysacarit, protein, enzym, axit
nucleic, lipit va nhing chit khac nhu  axit humic (Wingender et al,
1999a,b; Flemming and Wingender, 2010). Do cAu tric héa hoc va dic tinh ly hoc ctia
EPS cho vi sinh vat tao ra nén chit gitr 4m tir chung bay dugc cac chit dinh dudng va
chéng lai nhitng 4p lyc mdi truong nhu nhim min, kho han va cac bit lgi khac. Vi
sinh vat sinh tdng hop EPS bd sung vao dit c6 cac thinh phén gitip chit nhay ting kéo
theo su giam hang loat cac yéu tb bét loi trong san xuét ndng nghiép, 1am ting do phi
nhiéu bén virng cho dat, ning xuit san xudt ndng nghiép dugc cai thién.

EPS dugc sinh tdng hop béi hang loat vi sinh vit, loai polyme ngdm nuéc cao
thanh phin cta chung chi yéu 13 polysacarit, protein va ADN, san pham cia cac chit
nhdy nay 13 sw xuét hién 15 chi yéu boi cac tin hidu mdi truong. Nghién ctru sinh tng
hop va vai tro6 cia EPS tur rit nhidu ching vi sinh vt da chi ra ring polysacarit trong
céc chit polyme sinh hoc nay rt khac nhau vé thanh phan va ciu tric.

EPS co bén tao ra va ciing cho thé gi6i vi sinh vét trd ngu va cung cip mdi
truong 1y tudng cho cac phan tng hoéa hoc. C6 kha nang bay céc chét dinh dudng va
chéng lai nhitng 4p lwc moi trudng nhu nhiém min va kho han. EPS vi sinh vt c6 thé
ting cuong su tich tu cua céc hat d4t va lam loi cho thuc vat boi gitlt Am méi truong va
gom céc chit dinh dudng. Ngoai ra EPS c¢6 cac dic tinh doc nhét nhu twong hop sinh
hoc d6 1a c¢6 kha ning keo hoa va lam day 1én. Vi vy c6 kha ndng ap dung dugc duoc
EPS & qui md cong nghiép. Mdc du vay, hang nhiéu thap nién nghién ctru vé kha ning
m& rong 1én qui md 16n hon nhung chi c6 vai loai polyme dugc st dung & cic linh
vue cong nghiép khéc nhau, dic biét trong nong nghi€p.

Trong téng quan trinh by trén cac tac gia da cung cAp nhing kiém thirc cip nhat
vé cac chirc ning sinh thai cuia cac EPS do vi sinh vt tao ra va 4p dung cta ching
trong dht ndng nghiép dé cai thién céu triic hat dét, tu tap, do Am, gift chét dinh dudng

va cac yéu to quan trong cho cau tric dat, strc khoe va d phi nhiéu bén viing cia dat

-3



3785

(Ohana Y. A. Costa, Jos M. Raaijmakers and Eiko E. Kuramae. 2018.Microbial
Extracellular Polymeric Substances: Ecological Function and Impact on Soil
Aggregation. Front Microbiol 23;9:1636).

Riéng su tip hop ciia dat, EPS tao ra ciing gitip 1am ting do thim ctia nude, hip
phu dinh dudng béi ré cia cdy cbi, dit bén ving, do phi nhiéu, sinh khéi, ham luong
diép luc, d6 dai cia ré cta than cdy va bé mit cia 14 do d6 ciing gitp gift cac hoat
dong trao d6i chit va sinh ly trong 4p luc han han. Vi sinh sinh téng hop EPS c6 thé
gitip cho su chiu dung mudi dén cay béi két ndi cac ion natri trong @At va ngin cac
loai ion ndy dén than, vi vdy lam giam hép thu natri tir d4t va 1am ting hép thu dinh
dudng bdi hé ré. Mang sinh hoc tao ra trong dit giau mudi lam ting su tdn tai cia té
bao, cai thién dd phi nhiéu ciia ¢4t va ting sinh truéng va phat trién ctia cay trong.
EPS tao ra béi vi sinh vét dit c6 thé 1am khoang hoa sinh hoc céc ion kim loai, vi vay
truyén su chiu dung kim loai ddi voi cay cbi. Cudi cung nhiét do cao c6 thé déng thoi
tac dong dén hidu xudt cia san xudt néng nghiép boi EPS 1am giam trao ddi chit cua
cy cbi, sinh truéng ctia gibng non va ndy min cta hat. Vai trd clia vi sinh vt tao ra
EPS sinh téng hop céc chét kich thich sinh trudng cong trinh nay trong diéu hoa sinh
truéng va phét trién & ciy cbi va 1am giam bét diéu kién chdng chiu phi sinh hoc.
Cho nén céc tic gia khuyén nghi khai thac vi sinh vét ¢6 tiém ning sinh tbng hop EPS
cho quan ly cac chién lugc chéng chiu didu kién khéng thuan loi d6i v6i san xuét
nong nghiép (Neeta Bhagat, Meenu Raghav, Sonali Dubey, and Namita Bedi.
2021.Bacterial Exopolysaccharides: Insight into Their Role in Plant Abiotic Stress
Tolerance. J. Microbiol. Biotechnol. 2021. 31(8): 1045-1059).

Céc chung vi sinh vit c6 hiéu qua hon trong chdng chiu dbi véi cac bat lgi phi
sinh hoc so sanh véi vi khuén tao cc chét kich thich sinh truéng c6 ngudn gbc tir hé
sinh thai khong bi bét loi. Khi c¢6 mit cta cac ching vi sinh vat sinh EPS anh hudng
1én sinh trudng 1én thuc vat nhu 1a vi khuén thye sy 1a cac chét kich thich sinh hoc c6
tim ning tiém ning dé quan Iy cac chién lugce chdng lai tic déng ctia méi trudong
khong thuén 1¢i cho sinh truéng va phét trién ctia cdy trdong (Schmid J, Sieber V,
Rehm B. 2015. Bacterial exopolysaccharides: biosynthesis pathways and engineering

strategies. Front.Microbiol. 6: 496).
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Vai tro cua EPS 1a cic loai polyme hoa tan trong nudc cé céu tric chi yéu tir
carbohydrat and protein. C4c chét kich thich sinh truéng sinh hoc ¢6 kha ning duoc vi
sinh vit sinh téng hop EPS hodc nhu 13 16p nang lién két vai thanh té bao nhu 14 chét
nhon ngoai bao tiét ra xung quanh té bao. Cac nghién ctu ciing chi ra ring san phim
EPS tao thanh béi vi sinh vat dugce didu khién boi ty 1€ cacbon, cao dén thép. EPS
dong vai trong trung tAm trong tip hop cua vi sinh vt va tao mang sinh hoc. Dé cho
quan hé gitra cdy cdi va vi sinh vat, budc dau tién nhat 1a su tin cong ré cdy cua vi
khuan trong dit. S6 lwong cac nghién ctru d4 cong b rang vi sinh vat & 1& cdy thudc
cac chi Pseudomonas, Bacillus, Azospirillum, Rhizobium cé kha nang lién két voi ré
cta cdy. Hoat tinh keo hoa cua vi sinh vat sinh EPS cling khé’mg dinh su bao vé cia té
bao vi khudn khéi khé han. Cac ching vi khuén sinh EPS nhu cac dai dién lan luot 1a
Rhizobium sp., Agrobacterium sp., Bacillus sp., Azotobacter  vinelandii
Enterobacter cloacae, Xanthomonas sp., va Streptococcus mutans tao ra cac chat kich
thich sinh truéng déng vai trd chii yéu trong ting d phi nhiéu ctia dat va vi vay giup
gitt su bén ving trong san xudt néng nghiép (Chandrima Bhattacharyya et al. 2020.
Biofertilizers as substitute to commercial agrochemicals in Chapter 11 of
Agrochemicals Detection, Treatment and Remediation. Pesticides and Chemical
Fertilizers.Book pp: 263-290).

Cong trinh nay cung cdp cho chung ta cac théng tin va céc chung vi khuén thudc
chi Baccillus v6i 3 chung da dugc nghién ctru. Noi chung cac chiing nay c¢6 kha ning
sinh tong hop EPS 14 loai vat liéu ban chét 13 16p polyme c6 ban chit hoa-1y hoc riéng.
Chiing c6 kha ning bao vé cac t& bao vi khuén khoi kho han, tao ta mang film sinh
hoc, thuc ra 1a cai thién cac té bao thay dbi trong cac héc sinh thai chtra khuén lac dic
biét. O hé ré cua cay, EPS da duoc biét dén loi ich lam cai thién kha nang chua, giir
am. Khi nudi cdy bd sung céc chung sinh tong hop EPS boi cic chung thudc chi
Bacillus spp. vao dat két qua 1a tap hop dudi tac dong boi diéu kién kho can & cac giai
doan nubdi cdy khac nhau. Cong trinh nay ciing chi ra rang khi bi didu kién bét loi do
nuée gdy ra anh huong dén cdu tao va ty 16 ciia cac loai duong trong EPS duoc tao ra
bdi cac chung nghién ctru 1a Bacillus spp. ching HYD-B17, HYTAPBI® va
RMPB44 anh huong dén ap luc chéng chiu phi sinh hoc ciia cac vi sinh vt (Sandhya
Vardharajula, Ali Sk Z.2014. Exopolysaccharide production by drought tolerant
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Ballilus spp. And effect on soil aggregation under drought stress.J Microbiol Biotech
Food Sci/ Vardharajula and Ali Sk Z : 4 (1) 51-57).

Chét nhdy 1a co chét gelatin vé6i trong luong phan tir cao dugc tao ra boi hau hét
thuc vat c6 hang loat chtic nang d6i v6i cly va dét. Cac cong trinh nghién ctru vé EPS
va film sinh hoc cho chung ta thdy chtic ning chinh cta EPS da dugc biét va doi hoi
d6i voi hinh thanh mang film trong moi truong dat cling cung cAp chét nhdy. Céc chét
nhdy nay gép phan bao vé mdi trudng sdng duoc téi va hoa cb dinh chat dinh dudng.
Cho nén céc tac gia cho rang vai trd cla chét nhay nhu mang film dugc da bi ddnh gia
thdp va can phai duoc quan tim ¢ mo hinh khai niém cta bo ré cay trong (Nazari M,
Bickel S, Benard P, Mason-Jones K, Carminati A and Dippold MA (2022) Biogels in
Soils: Plant Mucilage as a Biofilm Matrix That Shapes the Rhizosphere Microbial
Habitat. Front. Plant Sci. 12:798992).

Trén thé gioi, da c6 mot sé nghién ctru lién quan dén cac chung vi sinh vat tao
EPS. Nudi cdy ching Bacillus velezensis KY471306 dé tao EPS da bang ngudn ri
duong. cao nAm men va nhiét dd nudi cdy 1a cac chi tiéu mang hiéu qua cao nhét chi ra
rang glucoza, mannoza va galactoza c6 trong thanh phan ctia EPS c6 trong lwgng phin
tr 1,14 x 105 D. Két qua nay da nhan duoc khi phan tich bang cac k¥ thuat cap nhat
nhat nhu FTIR, GC/MS (Saad A.M. Moghannem, Mohamed M.S. Farag, Amr M.
Shehab, Mohamed S. Azab Exopolysaccharide production from Bacillusvelezensis
KY471306 using statistical experimental design.2018. Brazil.J.Microb. 4 9: 452-462).
Khi nghién ctru genomon cta ching Serratia sp. ISTD04 sinh tong hop EPS da phat
hién thdy cc gen tham gia vao cac qua trinh nay gdm 8 cum gia dinh chju trach nhiém
cho tao ra cac san phém lipopolysaccharit, stewartan, emulsan, polysaccharit B,
polysaccharit bao va axit-saccharit béo. Chung Serratia sp. ISTD04 da dugc chimg
minh c6 kha ning sinh tong hop EPS c6 hoat tinh keo tu va da c6 thé loai dén 80%
mau cam acridine (acridine orange) va 95% tinh thé violet. Ngoai nhitng kha ning
trén n6 con giam CO2 cho nén chung vi khuén nay c6 thé khai thac (mg dung trong
twrong lai (Manish Kumar, Madan Kumar, Ashok pandey & Indu shekhar thakur.2019.
Genomic analysis of carbon dioxide sequestering bacterium for exopolysaccharides
production. Scientific Reports 9:4270). Ngoai cdc chung vi khuan tao EPS phan 1ap tir
d4t khi duoc bd sung vao dt gitp d4t kho han hay bi tic dong cta cac ap luc phi sinh

hoc thi vi sinh vat phan lap tu bién lai tac dung xAu dén an mon kim loai. Vi du nhu
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ching Bacillus cereus GU812900 phan 1ap tr moi truong bién sinh EPS da duoc
ching minh c¢6 lién quan dén an mon kim loai (Bragadeeswaran.S, R. Jeevapriya, K.
Prabhu, S. Sophia Rani, S. Priyadharsini and T. Balasubramanian. Exopolysaccharide
production by Bacillus cereus GU812900, a fouling marine bacterium.2011. Centre of
Advanced Study in Marine Biology, Faculty of Marine Sciences, Annamalai
University, Parangipettai - 608 502, TN, India).

Ngoai tac dung rat quan trong trong san xuit néng nghiép & cic ving dat bi 4p
luc cua cac yéu tb phi sinh hoc thi EPS duoc sinh tong hop boi vi sinh vat cling dong
vai trd rt 16n trong xur 1y nudc thai. Qua trinh keo tu sinh hoc gitp cho xtt Iy nuéc an
toan va mang lai hiéu qué trong cdc cdng trinh xir Iy lién quan nudc 6 nhiém min va
nudce thai sinh hoat (Jie Zeng, Jun-Min Gao, You-Peng Chen, PengYan, Yang Dong,
Yu Shen, Jin-Song Guo, Ni Zeng & Peng Zhang. Composition and aggregation of
extracellular polymeric substances (EPS) in hyperhaline and municipal wastewater
treatment plants. Scientific Reports | 6:26721). Nghién ciru da thong tin cho biét tir
ving dat kho can va nira kho cac tac gi‘é da phan 14p va xéac dinh cac dic tinh sinh hoc
cta vi khuén sinh EPS bing nhitng chiing tao duoc ca chét kich thich sinh truéng sinh
hoc. Dong thoi st dung hdn hop ching dé thir ting dung tréng ngo tai loai dat nay. Két
qua da phan lap dugc 3 chung vi khudn gram am Proteus penneri (Ppl),
Pseudomonas aeruginosa (Pa2) va Alcaligenes faecalis (AF3) c6 kha ning sinh tong
hop EPS. Ap lyc han han Iam anh huéng bat loi 1én sy sinh truéng ctia man ngd gidng.
Khi hat ngd duoc c¢b dinh cling v6i hdn hop cac chung vi khuén sinh EPS thi ching da
cai thién do 4m, sinh khéi, ré, chidu dai cia than va 14 cia ngd thir nghiém. Cac thanh
phin khac trong cdy ngd & didu kién han han trong cdy c6 bd sung ché pham vi khuan
sinh EPS thi ham luwgng nudc, protein, va duong (thong qua ham lugng prolin) ting.
Con hoat tinh enzym chéng oxy héa lai giam. Ché pham vi khuan va EPS do ching
sinh téng hop da cho thdy tiém ning rat 16n dé chdng han héan so véi ché phdm chi
chira mdi vi sinh vat sinh chét kich thich sinh trudng sinh hoc (Hafsa Naseem and
Asghari Bano. 1014. Role of plant growth-promoting rhizobacteria and their
exopolysaccharide in drought tolerance of maize Journal of Plant Interactions, 2014
Vol. 9, No. 1, 689-701).

O Viét Nam, trude tinh hinh khé han do bién d6i khi hau, tir nhitng nam 2002 —
2003, PGS. TS Nguyén Ciru Khoa cuing nhém nghién ctru Vién Khoa hoc vt liéu tng
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dung, Thanh phd Hd Chi Minh d3 nghién ctru thanh céng chét giit 4m “CH” dugc téng
hop trén co s& cic chét nén gdm axit acrylic, tinh bot, chit tao lién két ngang DEG-
DAA va chit khoi mao tao thanh san phdm. Chét giir 4m “CH” dugc bén vio trong dit
c6 tac dung hut gitt nude véi khéi lwong tir 200 — 600 14n vat liéu nén dé cung cép
nuéc tr tir cho cdy trdng. Luong chit giit 4m dbi v6i cdy ngin ngdy st dung CHO3
hoic CHO6 véi lidu luong khoan tir 50 — 60 kg/ha. Dbi v6i cay 1au nim va cy cong
nghiép sir dung chit gitt &m CH24 hogc véi lidu lugng khoan tir 30 — 50 kg/ha. Hién
chét gitt Am CH dugc st dung & Gia Lai, Binh Phuéc, Dong Nai, Ninh Thuan, Binh
Thuén, Tra Vinh v.v. cho két qua kha quan khi sir dung véi céc loai cdy trdng khac
nhau. Ché tao polyme siéu hip thu nuéc (AMS-1), trong d6 sén phdm polyme AMS-1
siéu hdp thu nuéc ding trong nhiéu linh vuc nhu trdng ciy trén béi thai khai thac than
tai mé Than Ha Tu — Quang Ninh; tréng ciy keo, bong, va mot sd cdy phén xanh trén
bai thai khai thac than tai mé than nti Hong, Thai Nguyén, trdng cdy déng mirc chin
séng bién tai Thira Thién Hué, ngodi ra con 4p dung thanh cong tai nhiéu dia phuong
trén nhidu loai cdy tréng. Cac loai ciy trdng thir nghiém hiéu qua ting 13 rét (vé ning
sudt, ty 18 cdy séng thudng dat 100%) so v6i khong st dung polyme siéu hép thu nudc.

Con cac ché phim c6 ngudn gdc tir vi sinh vét cling dugc quan tim nhiéu hon,
trong d6 phai ké dén Vién Cong nghé Sinh hoc (Vién Khoa hoc va Cong nghé Viét
Nam) da nghién clru va san xudt thanh cong ché phim sinh hoc giit 4m cho dat c6 tén
1a Lipomycin-M. Thanh phin chinh 13 ctia Lipomycin-M 1a ching ndm men
Lipomyces PT7.1 c6 kha nidng tao mang nhdy trong didu kién dit khd han, giap giam
thoat nudc, duy tri do 4m cho dit trong diéu kién dia hinh khong c6 nuée tuéi thoi
gian dai, gép phén ning cao ty 18 sdng cua cdy trdng, hd trg t6t cho viéc pht xanh dit
trbng doi troc. Pay dwgc xem la mot giai phap cai tao d4t bén vitng cho moi trudng
sinh th4i. Vién Khoa hoc Kinh té va Thuy loi d4 tién hanh nghién ctru st dung vat liéu
gift 4m trén mot s6 cay trdng & Tay Nguyén, Tay Béc da thu duge két qua tdt, 1am ting
ning suat va chét lwgng ndng san.

Do chét giit 4&m bén canh tic dung gitt 4m, cung cAp nudc va do Am phi hop cho
cdy trong phat trién con c6 kha ning luu gitt phan bon va vi lugng - 1 nhitng dinh
dudng khong thé thiéu d6i v6i qua trinh sinh truéng va phat trién cta cay trong. Ngoai
ra 13 ch® dé cac nhém vi sinh vat chirc ning khic c6 sin trong dit c6 diéu kién sinh

trudng va phét trién. Do d6, & Viét Nam vén can nhiéu thém ché pham 14 chat giit 4m
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c¢6 ngudn gbc vi sinh vat dé phdi tron véi miun hitu co (compost), than sinh hoc
(biochar) sir dung dugc cic ngudn vi sinh vét phan 1ap duoc hudng dich téi san xuét
ndng nghiép hitu co.

O Viét Nam su da dang cda vi sinh vét rat 16m, dic biét 1a cac vi sinh vat c6 tiém
nang sinh EPS. Tuy nhién linh vuc nghién ctru dé san xuét duoc ché pham vi sinh vat
sinh chét gift Am sinh hoc nay chua dugc quan tam, dac biét 1a dbi véi nhitng chung vi
khuén hay t6 hop cac chung vi khuén c6 kha nang sinh EPS c¢6 ngudn gdc tir nhitng
ving dat kho can. Do do, viée ¢ thé tdn dung dugc ngudn vi sinh vat phong phi ciia
Viét Nam trong viéc dua ra cac san phim lién quan dén chit giit 4m sinh hoc ¢6 mét y
nghia thuc tién rét 1 rang.

Hién nay, van c¢6 nhu cdu rat 16n dbi voi cac ché pham gitt 4m tir hdn hop vi
khudn c6 ngudn gde tir dat cia cac ving nghéo dinh dudng, khd cin va han han co
tiém nang sinh EPS cao, gitp tan dung dugc ngudn nguyén lidu vi sinh doi dao cia
Viét Nam, ciing nhu gép phan phit trién nong nghiép xanh, bén viing.

Ban chit ky thuit ciia sing ché

Pé dat dugc muc dich néu trén, khic phuc d4t bi kho han, ngheo chit hitu co lam
giam nang xuit san lugng va chét luong cdy trong, sang ché dé xuét quy trinh san xuét
ché pham va ché pham git 4m sinh hoc chira cac chung vi khuan c6 kha nang sinh
téng hop hop chit polyme ngoai bao (Extracellular polymeric substance - EPS). Ché
phim theo sang ché chira hdn hop 3 ching vi khuén sinh tong hgp EPS dugc phan 1ap
tir dit kho can & tinh Binh Phudc va Binh Thuan, 1an luot 13 Bacillus sp. BP0,
Bacillus sp. BRBT1.5 va Serratia sp. BMTMO7. Pay 1a cac ching vi khuin duoc
phan 1dp va dinh danh dya trén viéc x4ac dinh mot phﬁn gen ma héa 16S.rARN, khong
tring véi cac chung da biét duge cong bd trude do, 1a cac ching méi do cac tac gia tu
phan 1ap, sang loc va dugc luu gitt trong 50% glyxerol & -80°C tai Vién Han lam
Khoa hoc va Cong nghé Viét Nam dudi dang thuan khiét v& mat sinh hoc. Cac ching
Bacillus sp. BP06, Bacillus sp. BRBT1.5 va Serratia sp. BMTMO07 duge két hop véi
mun hitu co (compost) va than sinh hoc (biochar) dé tao ra ché phém theo sang ché,
ché pham nay khong nhing gitp dat kho thiéu nude, c6 do két dinh kém duge cai
thién ro rét, két qua cudi cung 1a ting kha nang sinh truéng va phat trién cta ciy trong,
g6p phan cai tao dit ting d6 phi nhiéu cua dat dé phat tién nong nghiép & nhing khu

vuce chiu nhiéu ap luc ctia cac yéu to khong thudn loi phi sinh hoc.
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Ché phim gift 4m sinh hoc chira c4c ching vi khuén c6 kha ning sinh tdng hop
hop chét polyme ngoai bao (Extracellular polymeric substance - EPS) theo séng ché c6
thanh phan nhu sau (tinh theo khdi lwong):

Than sinh hoc: 20%;

Mun hitu co: 60%; va

Dich nuéi ciy vi khuan c6 kha ning sinh téng hop EPS: 20%;

Trong d6, dich nudi ciy vi khuédn c6 kha nang sinh tbng hop EPS 14 dich nudi ciy cac
chung Bacillus sp. BP06, Bacillus sp. BRBT1.5 va Serratia sp. BMTMO7.
M t viin tit cac hinh vé

Hinh 1 13 hinh 4nh céc khudn lac BP06, BRBT1.5 va BMTMO07 tao mau niu dén
den c6 kha nang sinh chét gitt 4m sinh hoc trén mdi trudng thach congo dé (CRA).

Hinh 2 14 ciy phét sinh ching loai cuia 3 ching BP06, BRBT1.5 va BMTMO07.

Hinh 3 13 biéu dd thé hién chiu cao cta cay (A) va chiéu dai 14 (B) cia ciy keo
& cac cong thirc trong khac nhau tai cac thoi diém khéc nhau.

Hinh 4 13 biéu dd thé hién do ting chidu cao clia cdy (A) va d¢ ting chidu dai 14
(B) cua cdy keo & cac cong thic trdng khéc nhau tai cc thoi diém khéc nhau.

Hinh 5 13 hinh thuc té thé hién su sinh truéng va phat trién cla ciy keo & céc
cbng thirc khac nhau sau 45 ngay trdng.

Hinh 6 13 hinh thuc té thé hién su sinh truéng va phat trién ctia cdy keo & céc
cbng thirc khac nhau sau 80 ngay trbng thong qua do 16n ctia b ré.

Hinh 7 13 hinh thue té thé hién ndt sin trén cdy keo & cic cong thirc khéc nhau
sau 80 ngay trong.

Hinh 8 13 hinh thuc té thé hién chidu cao ctia cy keo sau 80 ngay trong & céc
cong thirc khéc nhau (CT1: 45 cm, CT2: 25 cm, CT3: 35 cm, CT4: 30 cm).

Hinh 9 13 hinh anh thé hién EPS sau khi sdy khd & c4c cong thirc khac nhau.
MO ta chi tiét sang ché

Sang ché @& xut quy trinh san xuét ché phim va ché phdm gitt 4m sinh hoc chtra
cac ching vi khuin c6 kha ning sinh tbng hop hop chét polyme ngoai bio
(Extracellular polymeric substance - EPS). Ché phim theo sang ché chra hdn hop 3
chiing vi khuén sinh tdng hop EPS dugc phan 14p tir dit kho cin & tinh Binh Phudc va
Binh Thuén, 14n luot 13 Bacillus sp. BP06, Bacillus sp. BRBT1.5 va Serratia sp.

BMTMO7. Day 14 c4c chung vi khudn méi do céc téc gia tw phan 14p, sang loc va dugce
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luu gitr trong 50% glyxerol & -80°C tai Vién Han lam Khoa hoc va Cong nghé Viét
Nam dudi dang thuan khiét vé& mit sinh hoc.

Céc chung vi khuén duoc phan 14p bang cach st dung moi truong hiéu khi téng
sb. Thanh phan cta mdi truong nay c6 thanh phan (g/1) nhu sau: pepton 5; glucoza 1;
NaCl 5; cao thit 3; nudi lic voi do pH 6,8, & 37 °C, trong thoi gian tir 4-5 ngay .St
dung phuong phap thach d6 Congo (Congo red agar - CRA) dé dinh tinh, dé phat hién
cac ching vi khuén c6 kha nang sinh téng hop chét gif 4m sinh hoc (EPS), dva vao su
thay d6i mau sic cta cac khuan lac duoc cdy trén méi truong CRA, duge md ta boi
Freeman et al (Freeman et al., 1989). Cac nghién ctru da chiing minh rang phuong
phap nay ré va dé thuc hién va tiéu chi danh gia duva trén phan tich tryc quan vé mau
sdc cta khuén lac phat trién trén thach (Hassan et al., 2011; Liberto et al., 2009). Moi
truong thach cong do (CRA) dugce st dung lam moi truong sang loc vi khuan c6 kha
ning sinh tong hop EPS c6 thanh phan nhu sau (g/l): 30g canh trudong déu nanh
trypton (Tryptic Soy Broth, NutriSelect® Plus, Sigma-Aldrich, Germany), 0,8 g
Congo d6 (Sigma-Aldrich, Germany), 36 g sacaroza va 16 g aga. Sau thoi gian u 24,
48, 72 gio 6 37°C, hinh thai cta cac khuan lac trai qua cac mau khac nhau dé xac dinh
c6 phai la chung c6 kha ndng tao gil 4m sinh hoc hay khéong. Céac ching vi khuan c6
kha ndng san XUt giflt 4m sinh hoc s& tao thanh cac khuan lac mau den, trong khi céac
ching khéng tao giit 4m sinh hoc s& tao thanh khuén lac mau dé trén moi truong CRA.
Sau khi thuc hién phén lap va sang loc, thu dugc 3 chung dugc ki hiéu 1a BP06,
BRBT1.5 va BMTMO07 (Hinh 1).

Dé x4c dinh chinh xac 3 chung vi khuin phén 1ap dugc, tién hanh phan loai vi
khuén béng cach xéc dinh trinh tu geﬁ doan 16S rARN va so sanh trinh ty thu dugc

v6i dir liéu trén ngan hang gen qudc té (GenBank).

ADN tdng sb cua cac chung vi khuan thu duge dugc tach chiét theo cac budc

Sau:

- Thu sinh khéi vi khuén vao éng eppendorf bang cich ly tam 6000vong/phut
trong 10 phut ¢ 4°C;

- B sung dH,0 dé rtra sinh khoi, ly tim 6000 vong/phiit trong 10 phut & 4°C;

- B6 sung 400pul dung dich dém phan giai, vortex déu;

- Bé sung 50 pl lysozym 10 mg/ml, G & 37°C trong 30-45 phut;
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B& sung 20 pl proteinaza K 0 & 56°C trong 1 gid;

B6 sung C:I (24:1) véi ty 18 1:1 (viv), vortex, ly tdm 12000vong/phut trong 15
phut ¢ 4°C;

Hut phan dich nbi phia trén sang 6ng eppendorf méi;

B& sung isopropanol véi ti 1€ 1:1 vé& thé tich, 1 & 4°C qua dém;

Ly tdm 12000vong/phit trong 15 phut & 4°C, thu tua;

B6 sung etanol 100% ty 1& 1:1 (viv);

Ly tdm 12000vong/phit trong 15 phut ¢4°C, thu tda, rira tiép bang etanol 70%;
Lam kho tha; va

Hoa trong TE, bao quén & 4°C.

Sau khi thu dugec ADN téng sb, thuc hiénkhué’ch dai doan gen ma hod 16S
rARN bing k¥ thuat PCR. Poan gen ma héa 16S rARN dugc khuéch dai bang
cdp mdi 27F (5> — AGA GTT TGA TCC TGG CTC AG - 3’) va 1492R (5° -
TAC GGG TAC CTT GTT ACG ACT T- 3’) (Baker et al., 2003; Bourne et al.,
2005).

San phdm PCR dugc bao quan & 4°C va dugce kiém tra bang dién di trén gel
agaroza 1,5%, nhudm ban gel v6i EtBr va quan sat duéi anh sang cua dén tir

ngoai.
Thanh phén phan tmg PCR dugc trinh bay trong Bang 1.

Béng 1 - Thanh phan phan img PCR

Thanh phan Thé tich Nong d6 cudi
Pém Taq 10X 2,5 1X

dNTPs 2 mM 2,5 0,2 mM
MgSO04 20 mM 2,5 2 mM

Moi 27F 10 pM 1 0,4 uM

Moi 1492R 10 uM 1 0,4 uM

Taq Polymeraza 5 U/ pl 0,2 1 U225 pl
ADN khuo6n 1

ddH,0 14,3

Tbng thé tich 25 ul
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Chu ky luan nhiét ciia phan tmg PCR dugc trinh bay trong Bang 2.

Bang 2 - Chu ki luan nhiét ctia phan img PCR

Budc Nhiét do/thoi gian S6 chu ky
Bién tinh 94°C/5 phit 1
Bién tinh 94°C/1 pht
Gén mdi 55°C/1 phut 30
Kéo dai chudi 72°C /1 phitt 30 gidy
Kéo dai chudi 72 °C /7 phut 1
4°C Git 6n dinh

Sau d6, trinh tw gen mi hoa doan 16S rARN thu dugc sau phan ing PCR
duoc xac dinh trinh tu trén may xac dinh trinh tir nucleotit tw dong ABI3730XL.
Trinh ty cac doan gen duoc xir Iy bing phin mém FinchTV va so sanh véi cac
ching duoc cong bd trén GenBank (NCBI database). Phin mém MEGA 7 (Tamura
et al., 2013) dugc sir dung d xay dung cy phat sinh ching loai cla cic ching vi

khuén nay va két qua thé hién & Hinh 2.

So sanh véi trinh tur gen 16S rARN cuia cac ching vi khudn da dugc cong bd trén
GenBank cho thiy ching vi khudn BNTMO07, BP06 va BRBTL.5 lan luot c6 do tuong
dé)ng cao 98%, 99% va 99% vai cac ching vi khuén thudc chi Serratia, chi Bacillus va
chi Bacillus. Trinh tu gen m4 hoa 16S rARN ctia ching BMTMO07 ¢6 mirc tuong dong
cao 98% voi ching vi khuin Serratia marcescens strain RS (MN396719.1), Serratia
nementodiphia strain NPKC 3 33. Tuy nhién cdc ching c6 d¢ tuong ddng cao véi
ching Serratia sp.BNTMO7 nay lai khong sinh EPS gibng nhu ching ctia Viét
Nam.Trinh tu gen ma héa 16S rARN cia céc chung vi khudn BP06 1an lugt c6 dd
turong ddng cao 99% véi ching vi khudn Bacillus cereus strain DFT-5 (KY750689.1),
Bacillus cereus strain G va vi khudn Bacillus subtilis strain GAUS-1, Bacillus
subtilis strain 7, Bacillus sp.PVLO1. Con dbi voi ching Bacillus sp BRBT1.5 ¢6 dd
trong ddng tuy cao 99% so v6i ching vi khudn Bacillus subtilis GAUS-1, Bacillus
velenzensis strain KLLT4, Bacillus subtillis strain RO-14 va Bacillus subtilis strain
AM2. Tuy nhién cac chung gan giii nhét c6 trinh ty trong ddng cao v&i vé6i 3 ching

phan 1ap dugc khong sinh EPS véi cac ddc tinh nhu céc chung phén 14p va tao ché
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phim giit 4m tir dit kho can phan 14p tai Binh Phuéc va Binh Thuén cta Viét Nam (vi
tri trén cdy phat sinh ching loai). Vi vdy, cac ching nay dugc dit tén lan luot 1a
Serratia sp. BNTMO7, Bacillus sp. BPO1 va Bacillus sp. BRBT1.5. Cac chung nay
dugc luu giir trong 50% glyxerol & -80°C tai Vién Han 1am Khoa hoc va Cong nghé
Viét Nam dudi dang thuan khiét vé& mit sinh hoc.

Quy trinh san xudt ché phim giit 4m sinh hoc chtra cac chung vi khuan c6 kha
nang sinh tong hop hop chét polyme ngoai bao (Extracellular polymeric substance -
EPS) bao gom céc budc:

(1) Chun bj gidng vi khuan cap 1:

Chuén bi méi truong hiéu khi tdng sb thach co thanh phan (g/1) nhu sau: pepton
5; glucoza 1; NaCl 5; cao thit 3; aga 16; voi do pH 6,8.

Chung gibng trong cic dng gidng cta 3 ching vi khuan Bacillus sp.BP06,
Bacillus sp. BRBT1.5 va Serratia sp.BNTMO7, khong tap nhiém, bao quan & nhiét do
1a 5°C, duoc cdy chuyén tir dng nghiém sang 3 dia petri riéng biét chira méi trudng
hiéu khi téng s6 thach, nuoi ¢ nhiét d6-37°C trong thoi gian 5 ngdy, thu khuén lac cta

mdi ching 14 gidng cap 1.
(ii) Thu giéng vi khudn sinh EPS trén méi truong hiéu khi tong s 16ng:
Chuin bi méi truong hiéu khi tdng s6 1ong c6 thanh phén (g/1) nhu sau: pepton 3

g, NaCl 5 g, cao thit 3 g, d0 pH = 6,8, khtr trung ¢ 121°C, 1atm (101325 Pa) trong thoi
gian 15 phut.

Dua moéi truong vao trong cac binh tam gidc, cic chung vi khuin sinh EPS duoc
cAy vao binh tam giac riéng biét dé nudi cdy trong diéu kién licd 200 vong/phut trong
thoi gian 48 gio, sau do6 thu dich dac sau khi ly tdm vo trung lam gidng dé nudi ciy
trén moi truong ran.

(ii) Nubi cdy trén moi truong ran:

Chuén bj mdi truong nudi cdy rin dé nudi 3 chung vi khuan cé thanh phan tinh
theo khéi lwong gdm cam gao 25%, bdt dau twong 10%, 16i ngd 10%, ba dau 40%,
than sinh hoc (biochar) 9%, ri duong 3%, KCI 1%, NaNO3 1% va KH>PO4 1%. Céy
gibng timg ching vi khun nhu da thu dugc tir budc (i) vao moi trudng nudi cdy rin

v6i do 4m 50%, ty 16 gidng 1% (khdi lwong/thé tich), nudi & nhiét do 37°C.
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Sau thoi gian mdi 12 gid nudi cdy, kiém tra do 4m moi truong nudi cay,dé dat do
4m trong khodng 53-55%, dao tron that déu vat liéu nuoi cdy. Sau 7 ngdy nudi vi
khudn, thu nhan sinh khéi ran;

D& kiém tra chit lugng ctia sinh khéi rén thu dugc, ¢ thé thuc hién xac dinh mat
d6 vi khuin bang phuong phap gan dung c6 thé nhat MPN/ml (Most probable number),
kiém tra bao ttr du6i kinh hién vi quang hoc sau khi nhudm.

(iv) Thu nhén sinh khéi vi khuan sinh EPS:

Sinh khéi rén thu dugc sau khi nudi cdy 7 ngay ctia mdi ching vi khuan duoc d6
ra khay riéng, mdi khay chira khoang 2 kg, bop toi sinh khéi ra va dwa vao ti nudi co
nhiét do dudi 37-38 °C dé sy trong thoi gian 3 ngay. Sau khi sdy sinh khdi c6 do am
ctia hdn hop vi khudn dat khoang 10%.

San pham vi khuan sau khi sdy kho dua vao may nghién c6 kich ¢ ludi nghién la

0,5mm, thu dugc sinh khdi cua 3 ching vi khuén.

Tron sinh khdi cta 3 chung vi khudn theo ti 1& khéi lwong Bacillus
sp.BP06:Bacillus sp. BRBT1.5:Serratia sp. BNTMO7 la 1:1:1, thu duogc sinh khéi vi
khuén sinh EPS.

(v) Phéi tron thu ché pham:

Phéi tron sinh khéi vi khuén sinh EPS thu duge tir bude (iv) v6i than sinh hoc
(biochar), mun hitu co (compost) theo ty 1€ khéi luong than sinh hoc:mun hitu co:sinh
khdi vi khuén sinh EPS 1a 1:3:1, thu dugc ché phém gifr 4m sinh hoc chira cac ching
vi khudn c6 kha ning sinh tong hop hop chit polyme ngoai bao (Extracellular
polymeric substance - EPS).

Ché phim gitr 4m sinh hoc chtta céc chung vi khudn c6 kha nang sinh tong hop
hop chat polyme ngoai bao (Extracellular polymeric substance - EPS) theo séng ché co
thanh phan nhu sau (tinh theo khéi lugng):

Than sinh hoc: 20%;

Mun hiru co: 60%; va

Dich nuéi cdy vi khudn c6 kha ning sinh téng hop EPS: 20%;

Trong do, dich nuoi cdy vi khuan c6 kha ning sinh tong hop EPS 14 dich nudi ciy
cac chung Bacillus sp. BP06, Bacillus sp. BRBT1.5 va Serratia sp. BMTMO7.
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Ché phdm giit 4m sinh hoc chira cac ching vi khuan c6 kha nang sinh téng hop
EPS thu dugc ¢6 s lugng vi khudn sinh EPS it nhit 13 10° MPN/g.

Ché phém thu dugc niy c6 thé duoc bao quan lau dai sau khi déng géi. Viéc
déng gbi c6 thé duge thuc hién bing cach can ché pham thi dugc va dung trong thi
zip, tui dua,.... Ché phidm sau khi dong géi duge cho vao thung va dé vao kho bao
quan ¢ nhi¢t do 28-32°C, phong rong rai, thoang mat, khong 4m u6t dé doi dwa vao st

dung.

Vi du thye hién sing ché

Vi du 1: San xuét ché phim giit 4m sinh hoc chira cac ching vi khun c6 kha
nang sinh tdng hop hop chét polyme ngoai bao (Extracellular polymeric substance -
EPS)

Céc bng gidng cta 3 ching vi khuén Bacillus sp.BP06, Bacillus sp. BRBT1.5 va
Serratia sp BNTMO7 dugc Iuu gitr tai Vién Han 1dm Khoa hoc va Cong nghé Viét
Nam dudi dang thudn khiét vé mit sinh hoc duoc chuyén sang tu giit & nhiét 36 5°C dé

lam chung gidng.

Chuén bi méi truong hidu khi tdng sb thach c6 thanh phén (g/1) nhu sau: pepton
5; glucoza 1; NaCl 5; cao thit 3; aga 16; v6i do pH 6,8.

Chung gidng trong cac 6ng gibng cia 3 ching vi khuén Bacillus sp.BP06,
Bacillus sp. BRBT1.5 va Serratia sp.BNTMO07, khong tap nhiém, bao quan & nhiét do
1a 5°C, dugc cdy chuyén tir 6ng nghiém sang 3 dia petri riéng biét chira moi truong
hiéu khi téng sb thach, nudi & nhiét do 37°C trong thoi gian 5 ngay, thu khuén lac cua
mdi chung 12 gidng cép 1.

Chuén bi méi trudong hiéu khi tong s6 16ng c6 thanh phén (g/1) nhu sau: pepton 3
g, NaCl 5 g, cao thit 3 g, d6 pH = 6,8, khur trung & 121°C, 1atm (101325 Pa) trong thoi
gian 15 phaut.

Pua mdi trudng vao trong cac binh tam giac, cic ching vi khudn sinh EPS duoc
ciy vao binh tam gidc riéng biét d8 nudi cdy trong didu kién licd 200 vong/phut trong
thosi gian 48 gio, sau d6 thu dich dic sau khi ly tdm vd tring lam giéng dé nuodi cdy
trén moi trudng ran. Mat d6 vi sinh vét trong dich nuéi cly ctia mdi ching dat 10° -

10'® MPN/ml san pham.
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Chudn bj mdi truong nudi cAy rin dé nuoi 3 ching vi khudn c6 thanh phén tinh
theo khdi lugng gém cam gao 25%, bdt ddu twong 10%, 15i ngd 10%, ba dau 40%,
than sinh hoc (biochar) 9%, ri dudng 3%, KCl 1%, NaNO3 1% va KH,PO4 1% . Cay
giéng timg chung vi khuin nhu d3 thu dugc vao méi truong nudi ciy rin véi do 4m
50%, 1y 1& giéng 1% (khdi lrong), nuéi & nhiét d 37°C.

Sau thoi gian mdi 12 gi¢y nudi cdy, kiém tra do Am moi trudng nudi cdy,dé dat do
4m trong khoang 53-55%, dao tron that ddu vat liéu nudi cdy. Sau 7 ngdy nudi vi
khuén, thu nhan sinh khéi rén;

Sinh khéi rén thu dugc sau khi nudi ciy 7 ngay ciia mdi chung vi khudn duoc db
ra khay riéng, mdi khay chtra khoang 2 kg, bop toi sinh khéi ra va dwa vao ti nudi c6
nhiét d6 dudi 37-38 °C dé sy trong thoi gian 3 ngdy. Sau khi sdy sinh khdi ¢6 do 4m
ctia hdn hop vi khuin dat khoang 10%.

San phim vi khun sau khi siy kho dua vao may nghién c6 kich c& luéi nghién 13
0,5mm, thu dugc sinh khéi cta 3 ching vi khuinMat d6 vi khuén dat 10'°-10
MPN/g.

Tron sinh khéi ciia 3 chung vi khudn theo ti 1¢ khéi lwong  Bacillus
sp.BP06:Bacillus sp. BRBT1.5:Serratia sp. BNTMO7 1a 1:1:1, thu dugc sinh khéi vi
khuén sinh EPS.

Phéi trén sinh khéi vi khudn sinh EPS thu dugc véi than sinh hoc (biochar), min
hitu co (compost) theo ty 1€ khéi lwgng than sinh hoc: mun hitu co:sinh khéi vi khudn
sinh EPS 1a 1:3:1, thu dugc ché phim giit 4m sinh hoc chira cdc ching vi khudn c6 kha
ning sinh tdng hop hop chét polyme ngoai bao (Extracellular polymeric substance -
EPS). M4t d6 vi khuén sinh téng hop EPS trong ché phim dat khoang 10® MPN/g.

Vi du 2: Panh gia hiéu qua cua ché pham giit 4m sinh hoc chita céc ching vi
khuén c6 kha ning sinh tong hop hop chét polyme ngoai bao (Extracellular polymeric
substance - EPS)

Ché phdm thu dugc tir Vi du 1 (Ché phdm EPS) dugc st dung trong thir nghiém
danh gia hiéu qua.

Thir nghiém daduoc tién hanh trén dbi tuong cdy keo gidng trdng trong dat kho,
thiéu dinh dudng ctia Tanh Linh, Binh Thuén.

Pt duoc x6i toi x5p xong chia thanh 4 ludng véi 4 cong thirc khac nhau. Ludng
1 va 2 trdng 200 cay, ludng 3 va 4 trdng 140 cdy. Cong thtrc CT2 la mAu dét d6i chimg
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khong bd sung than sinh hoc (biochar), min hiru co (compost) hay ché phim EPS,
trong khi cac cdng thirc CT1, CT3 va CT4 phéi tron gdm than sinh hoc (biochar), min
hitu co (compost) hay ché phidm EPS véi ti 1& khac nhau nhu trong Bang 3. Déi véi
lubng CT1, CT3 va CT4 thi trude khi trdng cdy, rai 1 16p hdn hop da phdi trén c6
thanh phan nhu Bang 3 trén dAt, sau d6 dao lubng va rai 1 16p hdn hop nita 1én va tudi
nuée, xé biu dit cdy xubng va 14p dit lai. D6i v6i lubng CT2 thi chi dao ludng tuéi
nuée xé biu va dit cdy l4p dit lai. Sau khi tréng, danh dAu céc 6 theo timg cong thirc.

Béng 3: Cong thitc bén chét gitt A4m vao dit kho cin dé trong cay keo gidng

Cong thirc Ty 18 vat lidu dugc tron véi dat (%)
CT1 D4t + biochar + compost + sinh khoi vi khuan sinh EPS =
50:10:30:10

(Twong dwong D4t:Ché phdm EPS = 1:1)
CT2 DAt (d6i ching)
CT13 Dét +biochar +compost = 60:10:30
CT4 Dét +compost = 70:30

Pé danh gia hiéu qua, tién hanh xAc dinh céc chi tiéu sinh trudng, phat trién clia
cly vao thoi diém khac nhau. Céc chi tiéu sinh trudng, ning suét (chidu cao cy, chidu
dai cua 13) duge xé4c dinh bing phuong phap do dém. Két qua vé chiéu cao trung binh
cla cdy, chidu dai trung binh cla 14 va do ting chidu cao trung binh ctia cdy va do ting
chidu dai trung binh ctia 14 so véi cay trdng sau 45 ngdy tir cac cong thirc khac nhau
duge trinh bay trong Hinh 3. Chiéu cao trung binh clia cdy cia cac cong thirc dao dong
trong khoang 36-47 cm (Hinh 3A), chiéu dai cua 14 tir 10-13 ¢cm (Hinh 3B) phu thude
vao cac céng thitc khac nhau va céc thoi diém do khac nhau.

Str dung CT1 trong trdng keo gidng trén dat giup cdy keo ¢ chiéu cao cdy,
chidu dai 14 tét hon so véi cong thire dbi chimg (CT2), cong thirc khong bd sung sinh
khéi vi khuan sinh EPS (CT3) va cong thirc khong bd sung ca sinh khi vi khuan sinh
EPS vi biochar (CT4). Két qua Hinh 4 cho thdy, cong thitc 1 (CT1) ché phim EPS cho
thdy do tang chidu cao cdy va do ting chidu dai 14 cao nhit sau 45 ngay tréng, trong
khi cong thuc d6i chung (CT2) c6 do ting chidu cao ciy va do ting chiéu dai 14 thép
nhit trong cic cong thirc, hdu nhu céc cdy khong thiy c6 su phat trién sau 45 ngay

trdng va cay bi chét nhidu nhét (50 cy, chiém 0,25% tong s6 cay duoc trong). O cong
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thire 1, chiéu dai than céy tt, chiéu dai 14 tbt, sb 14 nhiéu. Chiéu cao trung binh cuia
cly va chidu dai trung binh cua 14 ciy lan lufqt‘dat 47 va 13 cm sau 45 ngay tréng. Cay
xanh tt, cao hon va 14 ciy xanh nhét, ciy c6 sirc sdng tbt so v&i cac cong thirc con lai,
do d6 sb cay chét it nhat (2 cay, chiém ti 1& 0,01% so véi tbng sb cay dugc trong). O
cong thirc nady khong nhiing chidu dai vuot trdi ma ndt sin ciing nhidu ciy c6 va sb
luong cao nhit so v6i cac cong thirc con lai. RE cay cling dai, nhidu va khée hon céc
cong thirc khac. Nhu vy viéc bd sung ché phim EPSvao d4t cho hiéu suét tréng cay
keo cao hon so vé6i khi khong bd sung ché pham EPS. Hinh anh thuc té sau 45 ngay
cta thir nghiém dugce thé hién trén Hinh 5 va bang téng hop cic thong sd sinh truéng
cta cdy keo gidng sau 45 ngdy dugc thé hién trong Bang 4.

Bang 4: Sinh trudng cua cay keo gidng sau 45 ngay

Cong thirc Chiéu cao trung binh Chiéu dai trung binh Nhén xét
cua cay cua 14 cay (chc gid tri trung
16 30 45 16 30 45 binh)
ngdy |ngdy |ngdy |ngay |ngdy |ngay

CT1 404 (42,8 [47,1 [11,2 |11,4 [13,1 [S6 cay chét it
-Sb cay da nhit.Chidu  dai
trdng: 200 than, cay, 14 dai
-Sb cay nhit. RE dai
chét: 2 nhiéu khoe.
(0,01%)

CT2 35,8 36,6 |[386 |10,1 |10,1 10,1 | S6 cay chét nhiéu
-Sb cay da nhit;Chiéu  dai
tréng: 200 than, cdy ngan,
-S6  cay sé la it. R& fit,
chét: 50 ngén nhét.
(0,25%)

CT3 38,4 39,6 |424 [10,1 [10,1 |11,9 |So cay chét nhiéu
-Sb cay da hon CT1 va it
trong: 140 hon nhidu so véi
--S6  cay CT2
chét:6 Chiéu dai than,
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(0,04%) cdy trung binh, sb
14 trung binh. Ré
dai nhung ngin
va it hon CT1.

CT4 368 [37,8 [40,6 [10,1 [10,4 |[11,6 |S& cét chét nhiéu

-S6 cay da hon CT1 va CT3;

trdng: 140 Chiéu dai than,

~-S6  cay cdy trung binh, sb

chét:10 14 trung binh. R&

(0,07%) ngén hon CT1 va
CT3.

Tiép tuc thuc hién thir nghiém va xé4c dinh cac thong sb sau 80 ngay, trong d6
xac dinh thém thong sb lién quan dén d6 16n cia bo ré va s6 lugng ndt sim, chi dém
s6 luong nét san c6 dudong kinh 16n hon 1-2,5 mm. Két qua duoc thé hién trén céc
Hinh 6, 7, 8 va Bang 5.

Nhan xét tng quét sau 80 ngay:

- CT1: Chidu dai than cay tdt, chidu dai 14 t&t, s§ 14 nhiéu. Cay xanh tbt, cao
hon va 14 cdy xanh nhét, ciy c6 stic sdng tdt so v6i cac cong thirc con lai. Khong
nhitng chiu dai vuot tréi ma ndt sdn cfing nhidu cdy c6 va sé luong cao nhét. R&
dai, nhidu va khoe. S6 luong ndt sin trung binh 99 sau 80 ngay trong.

- CT2: Chiéu dai than cy ngin, sb 14 it, s§ cdy chét nhiéu. Cay sinh trudng
cdi coc chidu cao ngin, sb luong 14 va r& kém nhat. RE ngén. S6 lugng nét sin
trung binh 15.

- CT3: Chidu dai than cdy trung binh, chidu dai 14 va sb 14 trung binh. Cay
sinh truéng ddng déu hon. C6 xuét hién ndt san nhung khong nhiéu so véi cong
thire 1. R& dai va khée hon cdng thre 2 va 4. S& luong ndt san trung binh 41.

- CT4: Chiéu dai than cdy trung binh, chiéu dai 14 va s 14 trung binh. Chua
xuét hién ndt siu sau 1 thang 15 ngay. R& ngin hon cdéng thirc 1 va 3. Cong thiic
ndy cdy phat trién kém hon cong thic 1 va 3, tuy nhién t6t hon cong thiic 2. S6

lwgng ndt sdn trung binh sau 80 ngay 14 29 .
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Bang 5: Sy sinh truéng va phat trién ciia ciy keo & cac cong thirc khac nhau sau

80 ngay trdng

Céng thirc | Chiéu cao S lwong not Nhén xét
cay (cm) sin
CT1 45-46 99 Cong thirc phdi trén ché pham EPS sinh

truéng va phat trién tot nhit.

CT 2 24-25 15 Coéng thic chi c6 dat sinh truéng phat

trién kém nhat

CT3 34-35 41 Cong thirc phoi tron biochar va compost

sinh truéng va phat trién & vi tri thi 2

CT4 29-30 28 Cong thtc nay chi c6 biochar sinh

trudng va phét trién xép & vi tri thir 3.

Sau khi trdng cy keo duge 80 ngay, miu dit & cac cong thirc khac nhau di duge
thu thap dé x4c dinh d6 4m cua dét. DAt dugc sdy kho & nhiét 4o (105 — 110 °C) cho
dén khdi luong khong ddi. Do 4m cua dét (w) duge tinh bing phan trim (%) theo cong
thie:

ml-mO

W=—"—=x100%
mo-m

trong d6:m 1a khdi lwong ctia cbc nhé c6 nip, tinh bang gam (g);

mo 12 khdi lvong cuia dét da duoc sy kho dén khdi lugng khong ddi va cde nhd
c6 ndp, tinh bing gam (g);

m1 12 khdi lugng cia dat uét va cde nho co ndp, tinh bing gam (g).

Léy 400g dat tir mdi bbn cong thire,d4t duge thu thip 4 ngay sau khi mua dé xéac
dinh do 4m & céc cong thirc trong cdy keo c6 thanh phan khac nhau. Néu thoi tiét &
Binh Thuin kho han kéo dai 1 thang trd 1én thi su chénh 1éch v& @0 4m cao hon tir 1
cho dén 2 Ian.

Ngodi ra, ciing thu thip mau dAt sau khi trng cdy keo duoc 80 ngiy dé x4c dinh
mat d6 vi khuén sinh EPS va sb luwong vi sinh vat gin dtng nhét c6 thé (MPN).

Pé x4c dinh mat d9 vi khuan sinh EPS: Mdi chiing phén 14p tir bdn mu dét dugc
nudi ciy trén 1 mL TBS véi 3% sucroza trong t 4m & 37°C va 50 vong/phut trong 24
gid. Sau khi loai bé méi truong, rira 1 14n bing dung dich NaCl 0,85%. D& kho 45
phut ¢ nhiét d6 phong. Nho 1mL thubc nhudm Crystal Violet 0,4%, tiép tuc dé trong
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45 phut & nhiét do phong. Loai bé Crystal Violet. D& loai bo vét ban khong dinh, rira
nhe 4 14n v6i 3mL H,O. D& kho & nhiét d6 phong trong 45 phut, sau d6 thém 2mL 100%
EtOH. Nhe nhang loai bé etanol. Két qua thu dugc dugc thé hién trén Hinh 9.

P& x4c dinh s luong vi sinh vat gin dang nhét c6 thé (MPN): Liy 20 g dat tir
bbn cong thirc vao binh tam giac 250 mL rdi d6 vao d6 90 mL nuéc mudi sinh ly
0,85%. Sau d6 cho bén binh lic 200 vong/phit trong 15 phut & méy lic LSI-3016R.
Pha loang dich bang nuéc muéi sinh 1y 0,85% véi ndng thip dan tir 10" dén 1070 t&
bao/ml. Lay 0,5mL dich pha lodng nuéi trong 4,5mL méi trudng hiéu khi tong sb
(pepton 10g/L, glucoza 1g/L, NaCl 5g/L, cao thit 3g/L, 40 pH= 7). Mbi do pha lodng
ctia cac ndng do 1ap lai 3 14n. Thi nghiém 13p lai hai l4n. Tra bang Mac Crady dé suy ra
méat do vi sinh vat.

Két qua dugc thé hién & Bang 6, sb luong cong thic 1 (CT1) cao nhét dat
1.8x10° MPN/g dAt kho, cong thirc 2 (CT2-dbi chimg) sb luong thép nhét 5.5 x10°
MPN/g dét kho, cong thirc (CT3) sé lugng dat 6.3.x10° MPN/g dét kho va cong thirc
4 (CT4) c6 s6 lugng 12 6 x10° MPN/g d4t kho. Ham lugng EPS duoc tao thanh thé
hién ¢ Hinh 9 va Bang 6 va trong lugng l4n luot 13 14.54 mg (CT1); 1.93mg (CT2) ;
3.97mg (CT3)va (CT4) 2.79 mg. Nhin vao két qua thé hién & vi du nay cho thy c6 sy
tuyén tinh ro rang gitta 6 4m ctia dét (10.52% (CT1), 5% (CT2), 7,89 % (CT3) va
5.79 (CT4), sb lwong vi sinh vat tdng s6 va ham lugng EPS dugc tao thanh & trong dat.

Qua céc két qua nhan dugce cling thé hién rét ro rang vai trd cla ché phdm EPS.
Néu c4 3 san phim duoc bd sung theo ty 1& & Bang 3 thi cac s liéu v& ndt san, vé& 4o
sinh truéng phét trién cla cdy keo cang chimg minh rat r5 hiép luc tic dung dung cia
céc ché phim sinh hoc va hd trg sinh hoc (biochar) di md ra con dudng dé bién nhitng
ving d4t khé cin thanh nhitng ving dit c6 thé canh tic dugc. Cy thé hon 1a khi ¢6 do
4m & mirc d6 nhét dinh, c6 dinh dudng tir compost, c6 chd & that nhiéu (biochar) va
EPS ciing 14 gitt 4m nhung lai c6 do nhay 16n cing véi sw phan hiy theo thoi gian
cling tao nén phén bén cho cac vi sinh vat khac ngoai chd cu tri. Trong GPHI nay sit
dung cay keo c6 kha ning tao nét sin nhung ddi véi cac loai cdy khac khong c6 kha
ndng néu trén thi b sinh ché phim tir vi sinh vt c6 kha ning c¢b dinh dam tu do cling
v&i cac nhém vi sinh vat chirc nang khac thi con dudng san xuét ndng nghiép hitu co
& cac ving dat can cdi s& kha thi.

Két qua dugc thé hién trong Bang 6 dudi day.
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Bang 6: D0 4m, s6 lugng vi sinh vét, khdi lugng EPS tir cac cong thic trong ciy

keo
Céngthic | Poam | S6 luong ciia VSV Khéi lugng EPS
(%) (MPN) (mg)
CT1 10,52 1,8 x 10° 14,54
CT2 5 5,5 % 10° 1,93
CT3 7,89 6,3 x 10° 3,97
CT4 5,79 6,0 x 106 2,79

Hiéu qua dat dwgc cia sang ché

Ché pham giit 4m sinh hoc chira cac ching vi khuan c6 kha ning sinh tdng hop
hop chét polyme ngoai bao (Extracellular polymeric substance - EPS)thu dugc tir quy
trinh theo sang ché duoc tmg dung trong qud trinh canh tac ndng nghiép, tao chit
gift 4m c6 ban chét sinh hoc. Ché pham nay khong nhiing gitp d4t khé thiéu nudc,
c6 d6 két dinh kém dugc cai thién 15 rét, két qua cudi cling 13 ting kha ning sinh
trudng va phét trién cia cay trdng, gbp phin cai tao d4t ting d6 phi nhiéu cua dat
d& phat tién nong nghiép & nhimg khu vuc chiu nhidu 4p luc cia cac yéu t& khong
thuan lgi phi sinh hoc. Pay ciing 12 mot loi thé dé cac ving c6 dat dai khd han co

thé vin phaét trién ndng nghiép c6 san lugng tot dan 1én néu sir dung san phdm nay.
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Yéu ciu bio hd
1. Quy trinh san xuét ché phim gitr 4m sinh hoc chira c4c ching vi khuin c6 kha ning
sinh téng hop hop chit polyme ngoai bao (Extracellular polymeric substance - EPS)
bao gdm céc budc:

(i) Chuén bi gidng vi khuén cép 1:

Chun bi méi trudong hiéu khi tdng sb thach c6 thanh phén (g/1) nhu sau: pepton
5; glucoza 1; NaCl 5; cao thit 3; aga 16; v6i d6 pH 6,8;

Chung gidng trong cic dng gidng cia 3 ching vi khuin Bacillus sp.BP06,
Bacillus sp. BRBT1.5 va Serratia sp.BNTMO7 ¢6 kha ning sinh tdng hop EPS, khéng
tap nhiém, bao quén & nhiét 4 1a 5°C, dugc cdy chuyén tir dng nghiém sang 3 dia petri
riéng biét chira méi trudng hiéu khi téng s6 thach, nudi & nhiét 6 37°C trong thoi gian

5 ngay, thu khuén lac ciia mdi ching 14 giéng cép I;

(i) Thu gidng vi khuén sinh EPS trén moi truong hidu khi tbng s 16ng:

Chun bi méi truong hiéu khi tong s6 16ng c6 thanh phan (g/1) nhu sau: pepton 3
g, NaCl 5 g, cao thit 3 g, 0 pH = 6,8, khir trung & 121°C, latm (101325 Pa) trong thoi
gian 15 pht;

Pua moi truedng vao trong cac binh tam gidc, cac ching vi khuén sinh EPS dugc
cdy vao binh tam gidc riéng biét dé nuéi ciy trong diéu kién Iic 200 vong/phut trong
thoi gian 48 gid, sau d6 thu dich dédc sau khi ly tAm v0 trung lam gidng dé nudi ciy
trén moi trudong rin;

(iii) Nudi cdy trén méi truong rin:

Chuén bj méi truong nudi cdy ran d8 nuoi 3 chung vi khudn c6 thanh phan tinh
theo khdi lugng gbm cam gao 25%, bdt dau twong 10%, 151 ngd 10%, ba dau 40%,
than sinh hoc (biochar) 9%, ri dudng 3%, KCI 1%, NaNOs 1% va KH,PO,4 1% ;

Céy gidng timg chiing vi khuén nhu d3 thu duoc tir bude (i) vao méi truong nudi
chy rin véi do Am 50%, ty 16 gibng 1% (khdi lugng), nudi & nhiét 46 37°C.;

Sau thoi gian mi 12 gid nubi cdy, kiém tra d6 4m mo6i trudng nudi cdy,dé dat
d6 4m trong khoang 53-55%, dao tron thét du vat liéu nudi cdy. Sau 7 ngiy nudi vi
khuan, thu nhén sinh khéi rin;

(iv) Thu nhén sinh khéi vi khuén sinh EPS:
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Sinh khéi rin thu dugc sau khi nudi ciy 7 ngay ctia mdi chung vi khuan dugc db
ra khay riéng, mdi khay chira khoéng 2 kg, bop toi sinh khoi ra va dua vao t nudi co

nhiét d6 duéi 37-38 °C dé siy trong thoi gian 3 ngay;
Sau khi sy sinh khéi c6 d6 4m ctia hdn hop vi khuén khoang 10%.

San pham vi khuan sau khi say khd dwa vao may nghién c6 kich c& luéi nghién 13

0,5mm, thu dugc sinh khdi caa 3 ching vi khuén;

Tron sinh khdi cia 3 chung vi khudn theo ti 1& khéi lwong Bacillus sp.BP06:
Bacillus sp. BRBT1.5:Serratia sp. BNTMO7 1a 1:1:1, thu dugc sinh khéi vi khuén sinh
EPS;

(v) Phéi tron thu ché phdm:

Phéi tron sinh khéi vi khuén sinh EPS thu duge tir bude (iv) vé6i than sinh hoc
(biochar), mun hitu co (compost) theo ty 1¢ khéi luong than sinh hoc : min hitu co:
sinh khéi vi khuén sinh EPS 1a 1:3:1, thu dugc ché phém gitr 4m sinh hoc chua cac
ching vi khuédn c6 kha ning sinh tdng hop hop chit polyme ngoai bao (Extracellular
polymeric substance - EPS).
2.Ché pham giit 4m sinh hoc chita cac ching vi khuén c6 kha ning sinh tong hop hop
chit polyme ngoai bao (Extracellular polymeric substance - EPS) thu dugc tir quy
trinh theo diém 1, trong d6 ché phidm nay c6 thanh phin nhu sau (tinh theo khéi
lugng):

Than sinh hoc (biochar): 20%;

Mun hitu co (compost): 60%; va

Sinh khéi vi khuan sinh EPS: 20%;
trong d6, sinh khéi vi khudn sinh EPS 14 sinh khéi cta cdc chung Bacillus sp. BP06,
Bacillus sp. BRBT1.5 va Serratia sp. BMTMO07 c6 kha ndng sinh tdng hop EPS.
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BRBT1.5 (Mit sau) BRBT1.5 (Mit truéc)

Hinh 1
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MT114510.1 Bacillus subtilis subsp. subtilis strain NM148
KF001839.1 Bacillus subtilis strain Jdm2

MW380563.1 Bacillus subtilis strain SEM27

MT634621.1 Bacillus velezensis strain KLT4

OM232461.1 Bacillus subtilis strain GAUS-1

F BRBT1.5

MN330151.1 Bacillus subtilis strain R0-14

MN907469.1 Bacillus subtilis strain AM2

KY312772.1 Bacillus cereus strain GT30
MH371010.1 Bacillus cereus strain QCG1
KF648903.1 Bacillus sp. PVLO1
MZ292401.1 Bacillus subtilis strain B7
— BP06

KY750689.1 Bacillus cereus strain DFT-5
OM250465.1 Bacillus cereus stram G

MN121854.1 Serratia sp. strain 2.118
MN691946.1 Serratia nematodiphila strain NPKC3 2 33
’i'MN396719.1 Serratia marcescens strain RS

BNTMO07
MN691294.1 Serratia nematodiphila strain N3 1 33

LC595302.1 Serratia marcescens JICM:20104
KY859808.1 Serratia marcescens
MN853572.1 Serratia marcescens strain VITMSJ29

—
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