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MO PAU
1. Tinh cép thiét cia dé tai

Quan dao Trudng Sa 6 vi tri chién luge quan trong nhung diéu kién
ty nhién khic nghiét véi khi hau kho han, thiéu nude ngot, dat cat san ho
nghéo dinh dudng, kiém hoa va nhidém min, giy trd ngai Ion cho phat trién
néng nghiép phuc vu doi séng trén déo. Trong bdi canh bién d6i khi hau va
xam nhap man gia tdng, nhu cAu cai tao dat cat san ho thanh dit canh tac bén
virng 1a rat cép thiét. Hién nay, cac giai phap sinh hoc than thién méi truong,
dic biét 1a ing dung vi khuan sinh exopolysaccharide (EPS), dang dugc quan
tam nho kha nang giit nudce, két dinh dat va hap phy mudi. Tuy nhién, tai
Viét Nam, nghién ctru vé vi khuén ban dia sinh EPS nham cai tao dit cat san
ho van con han ché.

Tir thuc tién d6, luan an "Nghién ctru kha nang giit 4m va giam man
cho cét san ho bang vi khudn chiu mén, sinh EPS (exopolysaccharide) phan
lap & Truong Sa" duoc thyc hién, nhim phan lap, tuyén chon va phan tich
dic diém sinh hoc — di truyén cua cac chung vi khuan chju min sinh EPS,
ddng thoi danh gia hiéu qua cai tao dat cat san ho thong qua kha ning giit
4m va giam man, gop phan phat trién nong nghiép bén vimg tai ving dao xa
bo.

2. Muc tiéu nghién ciru

» 1. Phan lap, tuyén chon va phan tich dugc dac diém hé gen ching
vi khuén chiu man, sinh EPS tir Quan dao Trudng Sa.

» 2.DPanh gia duoc kha nang gilr nudc va giam man cia EPS tir ching
vi khuan tuyén chon.

> 3. Budc dau danh gia dugc tiém nang mg dung ciia ching vi khuan
tuyén chon trong viéc cai tao cat san hd & quy md chéu vai.
3. Noi dung nghién ciru

1. Phan 13p va tuyén chon chung vi khudn ban dia tir Truong Sa c6 kha

nang chiu man va sinh exopolysaccharide.
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2. Giai trinh ty hé gen va du doan cic con dudng sinh téng hop
exopolysaccharide va cac gen lién quan dén kha ning chiu min ¢ chung vi
khuén tuyén chon.

3. Nghién ctru méi truong va didu kién nudi cdy thu nhan
exopolysaccharide tir ching vi khuan tuyén chon.

4. Tinh sach va xac dinh cau tric exopolysaccharide ctia ching vi
khuan tuyén chon.

5. Banh gia kha nang gilt nudc va giam man cua exopolysaccharide tur
chung vi khuan tuyén chon.

6. Thir nghiém hiéu qua cai tao cat san hd cua ching vi khuan chiu

man, sinh exopolysaccharide & quy mé chau vai.

CHUONG 1. TONG QUAN NGHIEN CUU

1.1. Tong quan vé dat khd han, min

Bién dbi khi hau toan cau dang 1am gia ting dién tich dat kho han va
nhidm min, de doa nghiém trong an ninh lwong thue. Cac ving dat nay chiém
khoang 40% bé mat Trai dat, dic trung bdi lugng mua thép, bdc hoi manh,
nghéo dinh dudng va tich lily ion Na*, Cl". Nguyén nhan xuét phat tir ca tur
nhién (phong hoa, xdm nhap man) va nhén sinh (tudi tiéu, sir dung nudc
min), ddn d&én ting ap suit thim thau, giam hap thu nude — dinh dudng va
gdy doc ion cho cay trong.
1.2. Tinh hinh dit khé han, min & Viét Nam

Tai Viét Nam, tinh trang d4t kho han va man tap trung cha yéu & Dong
bang séng Ciru Long, cac tinh ven bién mién Trung va cic ddo xa bd nhu
quﬁn dao Truong Sa. Dic biét, dét cat san ho & Truong Sa la dang dat dac
thi c6 ngudn gdc sinh vat bién, chira dén 95% CaCOs, pH kiém cao (8-9),
céu tric hat tho, d6 xdp 16n nhung kha ning giit nude va dinh dudng rat thip
(CEC <5meq/100 g, d6 dm < 5%). Cac yéu t6 nhu bde hoi nude manh, mua

that thuong, nudc ngam nhiém mén va hé vi sinh vét dat nghéo nan khién dat
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cat san ho & cac dao ndi & Truong Sa khong phul hop cho san xuét nong
nghiép néu khong cé cac bién phép cai tao thich hop.
1.3. Tong quan vé cic phwong phap ci tao dat kho han, min

Céc phuong phép cai tao dat kho han, min da duoc nghién ctru, bao
gom: (i) bién phéap co hoc nhu rira man, che phu; (ii) Cac bién phap sinh hoc
va ung dung cong nghé sinh hoc nhu b6 sung mun hitu co, biochar, vi sinh
vat hitu ich, vi sinh vat sinh EPS dé ting ham luong dinh dudng va d6 am
cho dat; (iii) bién phap hoa 1y nhu sir dung thach cao, bentonite két hop véi
che phu dat dé thay thé Na* va ting kha ning giit 4m; va (iv) cac bién phap
Kkét hop khac co6 su Kkét hop déng thoi cac bién phap sinh hoc, héa hoc va vat
1y nham ti wu hoa hiéu qua cai tao, dam bao tinh bén vimg vé lau dai.

Tai Viét Nam, thach thire vé dt bac mau, nhiém min, va kho han dang
trd nén nghiém trong hon dudi anh hudng cta bién doi khi hau, xam nhép
min va khai thac dat khong hop 1y. Gan day, nhidu hudng tiép can cai tao
dat da duoc thir nghiém va trién khai trén thyc dia, bao gém giai phap ly—
hoéa, bd sung vat li€u hitu co, két hop ché phém sinh hoc trong d6 c6 vi sinh
vat sinh EPS da cho céc két qua thir nghiém kha quan.

1.4. Tong quan vé vi khuin chiu min, sinh exopolysaccharide va tng
dung trong cai tao dit kho han min

Vi khuén chju min 1 cac vi khuan c6 thé phat trién trong ca diéu kién
khong cé mubi va néng dd man cao, thuong phan 1ap duoc tir d4t man, dao
san hd, hd mudi... Ching khong chi séng duogc trong méi trudng co ndng do
NaCl cao ma con san sinh cac chat cé hoat tinh sinh hoc dé ting kha ning
chéng chiu stress nhu EPS. Nhiéu nghién ciru di cho thay EPS tir vi khuan
chiu min c6 thé gitp giam doc ion Na*, cai thién déc tinh vat ly dat va hd tro
cdy trong vuot qua stress man. Vi khuan c6 kha ning chiu min nho 4 co ché
da duoc bibt dén: (1) Co ché diéu hoa 4p suit thdm thau thong qua viéce thai
Na' ra ngoai té bao, tich tu K*/CI bén trong nodi bao; (2) On dinh céu trac

bén ngoai té bao nho ciu tric thanh té bao co tinh axit trén bé mit; (3) Su
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tich tu chét tan tuong thich; (4) sinh EPS dé tao 16p mang biofilm bao boc
bén ngoai té bao gitp ting kha ning chdng chiu stress.

Vi khuén sinh EPS phan b rong rii va thudc ca nhom Gram am va
Gram duong, trong d6 Bacillus velezensis dugc xem 14 loai c6 tiém nang 16n
nho kha nang sinh téng hop EPS phong phii véi nhidu dang khac nhau nhu
levan, glucomannan va EPS axit v&i ham lugng tir 0,504-75,5 g/L. EPS tu
B. velezensis ¢6 ciu trac da dang, gdom 2—4 loai monosaccharide. Loai nay
da duoc biét dén véi nhiéu vai tro nhu ting kha nang gitt nudc, hap phu mudi,
kim loai ning, tao gel, thuc déy ting trudng ciy dudi stress man,... do d6 hira
hen nhiéu tiém nang trong cai tao d4t kho han man. Mot s loai vi sinh vat
sinh EPS nhu Bacillus safensis, Paenibacillus polymyxa, va Rhizobium
meliloti 3 duogc nghién ciru va sir dung trong cac chuwong trinh cai tao dét
trén khap thé giéi. Tai Viét Nam, chii yéu tap trung vao cac loai nAm men
nhu Lipomyces sinh EPS dé cai tao dat.

EPS la polysacccharide ngoai bao duoc tiét ra trong qué trinh sinh
trudng cua vi sinh vat, gitip bao vé t& bao khoi stress moi truong, dong thoi
dong vai tro then chdt trong hinh thanh biofilm va twong tic giira cac sinh
vat trong dat. EPS c6 thé ton tai dudi dang homopolysaccharide (HoPS) hodc
heteropolysaccharide (HePS), dugc tong hop thong qua bén con dudng sinh
hoc chinh: Wzx/Wzy, ABC transporter, synthase va sucrase ngoai bao. Qua
trinh tong hop EPS c6 mbi lién hé chit ché v6i hap thu va chuyén hoa duong,
thudng bét dau tir cac con duong chuyén hoa trung tdm nhu glycolysis hoic
pentose phosphate. Thanh phan, cu tric va hoat tinh sinh hoc ciia EPS ¢
thé bi chi phdi boi didu kién moi truong (ddc biét 1a ngudn duong) va dic
diém di truyén cta vi khuan.

1.5. Giai trinh tw toan b hé gen
Giai trinh tu toan bd hé gen (whole-genome sequencing—WGS) 1a k¥

thuat giai trinh ty dir liéu 16n cla toan bd hé gen cua 1 ca thé. Pay 1a cong
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cu then chdt trong sinh hoc hé gen, di truyén hoc, y hoc cé thé hoa va vi sinh
vat hoc ung dung.

Trong nhitng nam gan ddy, cong nghé WGS di tré thanh cong cu thiét
yéu trong nghién ctru vi sinh vat chiu man, dac biét trong viéc khai thac tiém
nang di truyén phuc vu cai tao dét va phat trién ché phém sinh hoc. Tai Viét
Nam va trén thé gii, WGS di duoc ing dung dé phan tich sau cac ching vi
khuén chju man nhiam 1am 13 co ché chiu min, kha nang thich trng va vai tro
kich thich sinh truong thuc vat. Cac loai vi khuan c6 kha niang sinh EPS nhu
Bacillus velezensis, Bacillus subtilis, Pseudomonas spp. va Rhizobium spp.
da duoc giai trinh ty toan bo hé gen nham muc tiéu xac dinh cic cum gen ma
hoa tong hop EPS, phan tich tinh an toan, tiém ning chuyén héa, phan tich
kha ning thich nghi véi diéu kién bat loi, va tiém ning ing dung trong néng
nghiép, cong nghiép va y sinh. Do d6 WGS hira hen gitip kham phé cac tiém
ning di truyén doc dao cua ching vi khuin chiu min, sinh EPS giup dinh
hudng tng dung chung cho phu hop.

Téng quan cho thﬁy cat san ho Truong Sa la loai d4t kho han, man, cd
tinh ddc thu, nghéo dinh dudng, kho cai tao bang cac bién phap hoa hoc
truyén théng. Hudng tiép can sinh hoc sir dung vi khuan ban dia sinh EPS
dugc danh gia c6 tiém ning cao nho kha ning tao polymer ngoai bao gitip
cai thién céu truc dat, tang gil am va giam man ty nhién. Tuy nhién, cac
nghién ctru trong nudc con han ché, dic biét thiéu dir liéu di truyén & muc
hé gen vé co ché tong hop EPS va thich nghi man. Ludn 4n ndy nham lip day
khoang tréng d6 thong qua phén 1ap, giai trinh ty hé gen va danh gia (mg
dung ciia chiing vi khuén sinh EPS ban dia tir cat san ho Truong Sa, gop phan
phat trién giai phap vi sinh bén vimng cho cai tao d4t man — kho ving bién
dao Viét Nam.
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CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

Dbi twong nghién ciru: 9 mau dit thu thap tir 3 dao: Trudng Sa Pong
(ki higu TSD); ba Tay A (ki hi€éu DTA); Truong Sa Lon (ki hiéu TSL).

Cat san ho st dung dé thir nghiém duoc lay tir dao Truong Sa Lon
ngay 29/4/2024 boi V. D. N.
2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp liy méu dit

Mau dét dugc lay theo TCVN 7538 - 2:2005 (ISO 10381-2:2002) vé
Chat luong dét - LAy mau - Phan 2: Hudng dan k¥ thuat 1dy mau.
2.2.2. Nhom phwong phdp vi sinh
2.2.2.1. Phdn ldp, sang loc cdc chung vi khudn chiu man, sinh
exopolysaccharide

Dua trén két qua khao sat thuc té, dat & cac dao ndi Truong Sa ¢6 do
min NaCl 0,45-1,27%, mot sb dao khan hiém nudc ngot nén cdy trong dugc
tudi béng nudce lg. Do muc tiéu tuyén chon vi khuén chju mén sinh EPS phuc
vu céi tao cat san hd, qua trinh phan 1ap dugc tién hanh trén moi truong LB
b6 sung 3% NaCl (twong duong d6 man trung binh ctia nuéc bién). Mau dat
(10 g) dugc pha lodng tuan tu trong 90 mL dung dich muébi sinh 1y v6 tring
(107'-107%), trai 100 uL 1én dia thach LB 3% NacCl, u ¢ 30 °C trong 45-48
gio. Mat do vi sinh vat dugc xac dinh theo TCVN 11039-1:2015. Cac khuén
lac khéc biét vé hinh thai duoc ghi nhan, trong d6 nhiing khuén lac bong,
uét, ri nhay va kéo sgi > 5 mm dugc chon 1a chung sinh EPS. Cac ching nay
dugc cdy chuyén trén dia thach LB 3% NaCl dén khi thuén va kiém tra kha
ning sinh EPS bang phuong phap kéo soi.
2.2.2.2. Phuong phdp tuyén chon ching vi khudn chiu man, ¢é kha ning
sinh tong hop exopolysaccharide ham lwong cao

Tién hanh dua theo phuong phép cua Deka va cs (2019) va Cheng va
cs (2020), cac ching dugc nudi cdy trong méi trudng LB co ndong do NaCl



7

3% sau d6 tach chiét thu EPS va d4nh gia lya chon ching cho ham lugng cao
nhat.
2.2.2.3. Khao sat kha nang sir dung cdc nguon carbon ciia ching vi khudn
tuyén chon

Str dung B9 kit API 50CHB (BioMérieux, Phap) dé khao sat kha ning
1én men 49 ngudn carbon ciia ching vi khuan Bacillus khao sat.
2.2.2.4. Panh gid kha néng chiu man va kim logi ndng ciia chiing vi khudn
tuyén chon

Chung vi khuén tuyén chon dugc nudi cy trong méi truong LB ¢6
b6 sung mudi NaCl/MgSOy tir 0-17,5% (w/v) (A), ndng d6 kim loai ning
Cd, Hg, Cr, Co, As 1-128 ng/mL (B) va Pb, Zn, Fe tir 150-1050 pg/mL dé
danh gia kha nang kha niang phat trién ctia chung vi khuan (dich nudi cay duc
hozc xudt hién mang biofilm mau tring duc trén bé mit giéng).
2.2.2.5. Khdo sdt anh hwéng ciia méi truong va diéu kién nudi cdy riéng 1é
dén kha néng sinh exopolysaccharide

Chung tuyén chon duoc nudi cdy trong 6 méi truong LB, NB, YPM,
ISP2, YM, TB dé lua chon ra méi truong cho kha nang sinh EPS tot nhat.
Sau d6 khao sat anh huéng ctia cic ngudn carbon, nito, mudi khoang, diéu
kién nhiét do, pH, toc do lac, i 1¢ tiép gidng dé thu dugc ham luong EPS cao.
2.2.2.6. Toi wu héa cdc yéu t6 méi triong anh hieong dén sinh tong hop
exopolysaccharide

Ba yéu tb moi trudng anh hudng 16n t6i kha ning sinh EPS duoc lya
chon dé tién hanh ti wu hoa theo phuong phéap dap g bé mat.
2.2.3. Phwong phdp phén logi vi khudn

Phan loai dwa vao dic diém hinh thai, sinh ly, sinh hoa va dya trén
trinh tuy doan gen 16S rRNA cua vi khuén sau khi so sanh véi trinh tu trén
Genbank.
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2.2.4. Phwong phap gidi trinh tu toan by hé gen

Chung vi khuan tuyén chon duoc nudi cdy, tich thu DNA va gti dén
Cong ty Novogen AIT (Singapore) dé giai trinh tu toan bo hé gen trén nén
tang Illumina Novaseq 6000 giai ma hai chiéu véi kich thudc doan doc 150
bp.
2.2.5. Nhom phwong phap phdn tich tin sinh hoc

Gom cac phuong phap: Xir Iy cac ban doc tho va lap rap de novo; Xay
dung céy phat sinh loai; Chu thich chitrc nang va so sanh cum gen.
2.2.6. Nhém phwong phdp hoa sinh
2.2.6.1. Phuong phdp tach chiét exopolysaccharide

Quy trinh chiét xuat EPS dugc tién hanh dya trén phuong phap cta
Vu va cs (2021).
2.2.6.2. Phuong phap tinh sach exopolysaccharide

Quy trinh tinh sach EPS dugc thuc hién dya theo phuong phap da duoc
cong bd boi Zhao va cs (2019), st dung trichloroacetic acid dé loai protein,
acetone lanh dé tia thu EPS, tai thAm tich dé loai duong don va mudi, tinh
sach qua ct Sephadex G-75 va dong kho thu EPS tinh sach.
2.2.6.3. Phuong phap xac dinh ham lwong carbohydrate

Theo phuong phép cua Dubois (1956) dua trén dwudng chuan D-
glucose.
2.2.6.4. Phuong phdp dinh lwong protein tong so

Theo phuong phap Bradford, dya trén duong chuan BSA.
2.2.6.5. Xdc dinh khéi lwong phdn tir va cdu triic exopolysaccharide

- Phuong phép phan tich cdu triic bé mit ctia EPS duya trén anh chup
SEM.

- Phén tich thanh phan nguyén t6 cua EPS bang EDS.

- Uéc tinh khéi lwong phan tir EPS dira vao d6 nhét noi tai.

- X4c dinh thanh phan monnosaccharide caa EPS: sitr dung phuong
phap HPLC mau thily phan EPS.



9

- Phan tich phé héng ngoai bién d6i Fourier FT-IR tai Hoc vién K§y
thuat Quan su.
2.2.6.6. Pdnh gid anh hwong ciia mét sé6 nguon dwong toi thanh phan
monnosaccharide ciia exopolysaccharide

Xac dinh ham luong, thanh phan EPS trong mdi truong gan gidng moi
truong tdi wu, khéc 1a c6 glucose/sucrose & cac néng do 0; 1%; 5%.
2.2.6.7. Phuong phdp do thé zeta

Str dung thiét bi Zetasizer Nano ZS90 (Malvern Instruments, UK) tai
Vién Khoa Hoc Vat Li€u, vién Han 1am Khoa hoc va Cong nghé¢ Viét Nam,
st dung phuong phap tan xa laser dong .
2.2.6.8. Xdc dinh ddc diém exopolysaccharide trong diéu kién stress

Xac dinh ham luong va thanh phan EPS duoc nudi trong méi trudng
stress mudi NaCl va/hodc kim loai nang.
2.2.7. Nhém phwong phap thir nghiém
2.2.7.1. Phuong phap danh gia kha nang giam do man ciia nuoc ty do trong
dat

Thiét ké 5 thi nghiém (TN) st dung cat san ho bo sung bentonite 3%
va 10% gia thé hitu co tao dit hdn hop. TN1: dat hdn hop + nude (ddi chimg
am); TN2: dat hon hop + mdi trudong tdi uu (d6i chimg man); TN3: dat hon
hop + 70 mg EPS + NaCl; TN4: dat hdn hop + dich nudi ching vi khuan sinh
EPS trong diéu kién t6i wu. Sau 24 gio 0, tién hanh chiét trong 250 mL nudc
va do d6 man cta cac mau dat.
2.2.7.2. Phuong phap xac dinh kha nang gitt nuoc cua exopolysaccharide

50 mg EPS tho (tach chiét tir dich nudi chung vi khuan trong diéu kién
t6i uru) dugc ngam trong nudc dé danh gia kha nang hap phu nudc trong 1, 2
va 4 gio.
2.2.7.3. Xdc dinh kha ndng git medc cua dit dwoc xie 1y bang
exopolysaccharide va dich nuéi ching vi khudn sinh exopolysaccharide

Thiét ké thi nghiém dya trén cong bd cua Vardharajula [128]:
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TN1. 50 g dét cat san ho va 10 mL nudc cét.

TN2. 50 g dat hdn hop va 10 mL nudc cét.

TN3. Thém 50 g d4t hon hop vao 10 mL dung dich nudi cay ching
tuyén chon (10° CFU/mL).

TN4. 50 g d4t hdn hop bo sung 10 mL nudc cat va 70 mg EPS tho.

TNS5. 50 g dat hdn hop bo sung 10 mL nudc cat va 140 mg EPS tho.

Céc mau dat twong tng trong 5 TN trén da dugc xac dinh kha ning
gilr nuéc, tdc do thoat nudce va kha nang két tu. Tién hanh dua trén "Phuong
phap dém giot" ctia Brischke va cs (2019).
2.2.7.4. Pdnh gid hiéu qua giit nwée va giam mdn cho cdy mong toi ciia
chiing vi khudn chiu mén, sinh exopolysaccharide quy mé chdu vai

Tién hanh dya theo phuong phap ctia Cheng va cs (2020) va Kasotia
va cs (2016). Tht nghiém dugc thuc hién tai nha ludi, Khoa Nong hoc, Hoc
Vién Nong nghié¢p Viét Nam.

Vé6i 7 TN: TN1: cat san ho; TN2: cat san ho + gia thé; TN3: cat san
hé + gia thé + vi khuan sinh EPS; TN4: cat san ho + gia thé + bentonite;
TNS5: cat san ho + gia thé + bentonite + vi khuan; TN6: cat san ho + gia thé
+ bentonite + twdi NaCl; TN7: cat san ho + gia thé + bentonite + vi khuan +
tudi NaCl. Mbi thi nghiém 1ap lai 3 chau va trong 1 cdy mong toi/1 chau.
Mbi chau duoc tudi 50 mL nude hodc dich NaCl 1% (& TN 6 va 7), tudi 3
ngay/lan vao 16 gio. Sau 30 ngdy, tién hanh thu mau va phan tich mau. Phan
tich cac chi tiéu sinh trudng, chét luong rau (SPAD), kha ning gitr nudce, két
tu dat, ham luong carbohydrate va do mén dat.

2.2.8. Phan tich thong ké

Tat ca céc thi nghiém duoc lap lai ba lan. Sy khac biét vé mit théng
ké duoc xac dinh bang One-way ANOVA va so sanh ting cip Tukey sir
dung phan mém Minitab Statistical Software. Sy khac biét c6 ¥ nghia thong
ké dugc xem xét khi gia tri p<0,05.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Phén I4p va tuyén chon chiing vi khuin bén dia tir Truwong Sa c6
kha nang chiu min va sinh exopolysaccharide
3.1.1. Két qua phén lap, sang loc cdc chiing vi khudn chiu man, sinh
exopolysaccharide

T 9 miu dét thude 3 dao & Trudng Sa da phan lap, tuyén chon duoc
10 chiing vi khuan chiu dugc min 3% NaCl va sinh EPS trong d6 c6 4 chiing
vi khuan tir dao Truong Sa Dong, 4 ching tir dao Trudng Sa Lon, va 2 chung
tur dao ba Tay A.
3.1.2. Két qud tuyén chon chiing vi khudn chiu mdn, c6 khd ning sinh
tong hop exopolysaccharide ham lwong cao

Tuyén chon duoc 4 chung DTA1, TSL6, TSDS, va TSL5 cho kha nang
sinh EPS cao hon hin cic chung vi khuan khac (p<0,05) trong d6 ching
DTA1 cho kha ning sinh EPS cao nhét (1,31 g/L).
3.1.3. Két qui dinh danh chiing vi khudn chiu man, sinh
exopolysaccharide ham luwong cao

Chung TSDS, DTALI, TSLS, TSL6 phan lap dugc co trinh tur gen 16S
rRNA twong dong nhat véi 1an luot cac ching Bacillus velezensis NR116240
(99,86%), B. velezensis NRO75005 (99,79%); Priestia megaterium
MG491526 (100%) va B. velezensis NR075005 (99,82%). Trong sb cac
chung vi khuén trén, chung B. velezensis DTA1 cho ham lugng EPS cao nhit
va sinh truéng tot nén duoc lwa chon cho cac nghién ctru tiép.
3.1.4. Mjt 56 dic tinh sinh hoc ciia chiing DTAI
3.1.4.1. Kha nang sir dung cdc nguon carbon

Chung DTALI c6 thé sir dung dugc 28 trong tong s6 49 ngudn carbon
duoc thir nghiém, dac biét cac duong D-glucose, D-fructose, D-mannose, D-
cellobiose, D-saccharose va esculin dugc chuyén hoéa manh.

3.1.4.2. Panh gia kha nang chiu man va kim logi nang cua chung DTAI
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Chung DTAT1 c6 thé chiu dugc man téi 12,5% NaCl; 10% MgSOsq;
chiu kim loai ning 1én dén 900 pg/mL Pb va Zn; 600 pg/mL d6i véi Fe; Cr
va As dén 64 pg/mL, voi Cd 1a 32 pg/mL; Hg va Co thip hon rd rét, twong
ung la 2 pg/mL va 4 pg/mL.

3.2. Giai trinh tw h¢ gen va du doan cic con dwdong sinh tong hop
exopolysaccharide va cac gen lién quan dén kha niing chiu min & chiing
DTA1

3.2.1. Két qua kiém tra chit lwong DNA genome chiing DTAI

DNA genome ciia ching DTA1 dép tmg diy du céc tiéu chi vé& ndng
d9, 46 tinh sach, ham lugng va tinh toan ven can thiét cho qua trinh giai trinh
tu toan bo hé gen.

3.2.2. Diic diém chung ciia b gen chiing DTAI

Két qua phan tich WGS cho thiy kich thudc ctia bd gen B. velezensis
DTA1 duoc lap rap 14 3.901.259 bp vé6i ty 18 GC 1a 46,5%, twong duong véi
bd gen tham chiéu, Bacillus velezensis FZB42.

3.2.3. Phén tich phat sinh loai va xdc dinh vi tri phan logi ciia chiing DTA1
Két hop két qua phan tich dya trén trinh tu gen 16StrRNA & trén va

core genome khang dinh chung DTA1 thudc loai B. velezensis.

3.2.4. H¢ théng vin chuyén dwong ciia B. velezensis DTAI

Téng cong c6 22 protein van chuyén hé théng phosphotransferase
(PTS) cho cac loai duong khac nhau dugc phat hién trong bd gen ctia ching
DTAT1, dugc phan loai thanh 11 hé théng PTS.

Dbi v6i hé thdng van chuyén permease dic hiéu dudng, cac protein
ddc hiéu cho arabinose, maltose va cac protein van chuyén permease da
duong di duoc tim thiy. Bén canh do, tiéu don vi van chuyén ABC tao diéu
kién cho sy hip thu maltose/maltodextrin ciing dd duoc phat hién.

Du doan B. velezensis DTA1 ¢6 thé st dung cellobiose, glucoside,
glucose, mannose/mannitol, fructose, sucrose, arabinose va N-

acetylglucosamine, déc biét 1a cellobiose, sucrose va arabinose.
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3.2.5. Con dwong sinh tong hop dwong nucleotide ciia B. velezensis DTAI

Co6 29 gen trong bd gen DTA1 ma hoa cac enzyme quan trong giup
chuyén dbi d& dang hon cac ngudn carbon khac nhau thanh 8 loai dudng
nucleotide ching DTA1 c¢6 kha ning tong hgp bao gém: UDP-N-
acetylglucosamine, UDP-N-acetylgalactosamine, UDP-N-
acetylmannosamine, dTDP-glucose, dTDP-rhamnose, UDP-glucose, UDP-
glucuronate va UDP-galactose. 9 loai dudng, bao gdm cellobiose, glucoside,
glucose, mannose, mannitol, fructose, sucrose, arabinose va N-
acetylglucosamine duoc du doan 1a chung DTA1 c6 thé str dung dugc thong
qua phan tich WGS va qua thir nghiém API® 5S0CHB.
3.2.6. Con dwong sinh tong hop exopolysaccharide 6 Bacillus velezensis
DTAI

Hai cum gen lién quan dén cac con duong sinh téng hop EPS, con
duong phu thudéc Wzx/Wzy va qua trinh tong hop ngoai bao boi enzyme
levansucrase, da dugc phat hién trong bo gen DTAI.
3.2.7. Cdc gen lién quan t6i kha ning chéng chiu stress 6 B. velezensis
DTAI

Chung DTAL1 chira nhiéu gen lién quan dén stress tham thau (degU,
degS, sodA , dnak ,...), stress kim loai ning (czcD, cadA, chrA, chrB, ydpP,
mneP, mntP, mgtE, cord va asrB), stress oxy hoa (nsrR, tpx, bcp va hmpA).
Céc gen nay gop phan giup ching vi khuén thich nghi véi stress min va kim
loai nang.
3.3. Nghién ctru méi trwomg va diéu kién nudi cdy thu nhin
exopolysaccharide tir chiing B. velezensis DTA1
3.3.1. Két qud khdo sdt anh hwéng ciia tieng yéu t6 méi trwong va diéu kién
nudi cdy téi khd nang sinh exopolysaccharide

Qua trinh khdo sat timg yéu t6 don di chon dugc mdi trudng TB c6
bd sung sucrose 5%; NaCl 3%, pH 8, nudi lic & 150 vong/phit, nhiét do 30
°C va thu mau sau 72 gio cho ham lugng EPS cao nhat dat khoang 27,30 g/L.
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Chung thé hién kha nang thich nghi va sinh EPS rong véi cac diéu kién pH
(4-10), nhiét do (5-50 °C) va mubi (0-12,5%), ching wa kiém, sinh EPS
manh trong mdi truong kiém—phu hop véi diéu kién dit san hoé man kiém
ngoai ddo. Vi gia tri pH, ndng d6 NaCl va ndng d6 sucrose 1a 3 yéu t6 moi
truong c6 anh huong 16n t6i kha nang sinh EPS nén duoc lya chon dé t6i vu
kha néng sinh EPS.
3.3.2. Toi wu kha néng sinh exopolysaccharide bang phwong phdp dip
teng bé mdt

Str dung phuong phap RSM, mot phuong trinh da thirc bac hai da duoc
phat trién dé mé ta anh hudng cua cac bién doc lap (Xi-NaCl, Xo-pH va X-
sucrose) va twong tac cua ching toi ham lwong EPS. Ham lugng EPS c6 thé
duoc biéu thi nhu sau:

Y =27,16+2,95X1+2,94X>+ 3,96 X5 — 1,3XiX2 + 2,56 X1 X5 — 2,01 XX
—6,7X:2—2,28X? + 1,7X5?

Céc diéu kién tdi wu duoc dy doan la: néng d6 NaCl ¢ muc 32,7 g/L
(ttc 3,27%), pH & mirc 8,46 va ndng dd sucrose & mirc 72,6 g/L (tlc 7,26%),
din dén ham lugng EPS du doan 1a 32,78 g/L. Viéc xac nhan nhiing diéu
kién t6i uu nay bang thuc nghiém thu dugc ham luong EPS 1a 32,80 g/L,
chtg t6 mic d6 phu hop cao voi du doén ciia mé hinh 14 32,78 g/L. Két qua
xé4c nhan do tin cdy manh cua chién lugce t6i vu hoa.
3.3.3. Anh hwéng cia mot sé nguon dwong dén thanh phan
monosaccharide trong exopolysaccharide ciia B. velezensis DTAI

Két qua nghién ciru trén Bang 3.1 cho thdy ngudn dudng c6 anh huong
16 rét dén ning suét ciing nhu thanh phan monosaccharide trong EPS do B.
velezensis DTAL sinh tong hop. EPSDTA1 gém 3-5 loai monosaccharide
(cao hon hin cac cong bd trudc d6 vé EPS & B. velezensis chi gdm 2—4 loai).
Khi sir dung glucose, EPS gdm 3 loai monosaccharide, chi yéu chua
mannose. Tuy vay khi bd sung sucrose, dac biét la & néng d6 5%, khong chi

gilip ting nang suat EPS ma con lam xuét hién thém 2 monosaccharide dic
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trung nhu fructose va N-acetylglucosamine. Qua ddy cho thiy su diéu hudng
sinh tong hop EPS phu thudc manh vao ngudn duong cung cap. Ngoai ra con
chimg t6 khi méi truong bd sung sucrose da kich thich sinh EPS theo 2 con

duong phu thugc Wzx/Wzy va levansucrase.

Bang 3.1. Pic diém cta EPS tir cac chung B. velezensis

. Ty 1€ thanh phan
Chiing Nguon .
Ning suat monosaccharide trong EPS Tai liéu
Bacillus duong i
EPS (g/L) (dva trén ket qua phan tich tham khao
velezensis (%)
HPLC)
Glucose : rhamnose : mannose
Glucose 1 [21,42+0,32¢
(1,00 : 9,56 : 59,94)
Glucose : thamnose : mannose
Glucose 5 [23,29+0,34°
(1,00 : 3,70 : 745,16)
DTAI (TB,
Glucose: rhamnose: fructose:
pH 8,46,
Sucrose 1 [23,9340,30° | mannose: N-acetylglucosamine | Nghién ciru
NaCl 3,27%
, 1,00 :17,81:2,23: 1,86 :24,45) nay
c6/khong bo
Glucose : thamnose : fructose :
sung duong)
Sucrose 5 |30,39+0,42* | mannose : N-acetylglucosamine
2,61 :12,86:7,09 :1,00:12,30)
Glucose : thamnose : mannose
Khéng c6 |16,35+0,30¢
(1,00 :5,49:3,92)
Khoéng
Glucose : rhamnose : mannose Leetal.
TSD5 thém 1,02
(1,00 : 1,83 : 14,20) (2025)
duong
Vu et al.
VTX20 Sucrose 20 | 75,5+4,8 Fructose, glucose
(2021)
Xylose : galactose : axit Alharbi et al.
AG6 Sucrose 10 5,79
galacturonic (2,0 : 0,5: 2,0) (2023)
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Zou et al.
HY23 Khong c6 2.8 Mannose : glucose (82 : 18)
(2024)
Moghannem
Mait mia
KY471306 7,88 Glucose, mannose va galactose et
12
al. (2018)
Axit glucuronic, glucose, Mahgoub et
MHM3 Sucrose 5 5,80 fructose va rhamnose al.
(4,00:2,00:1,00:0,13) (2018)
Chirakkara,
OMO3 Glucose 5 0,594 Mannose (63,52%) va glucose Abraham
(2023)

3.4. Tinh sach va xac dinh ciu tric exopolysaccharide tir Bacillus
velezensis DTA1
3.4.1. Tinh sach EPSDTA1

Hiéu suét tinh sach EPS tir chiing B. velezensis DTA1 nudi trong moi
truong ti wu qua cdt Sephadex 1a 51,25%, EPS thu dugc ¢6 d6 sach 97,07%.
3.4.2. Két qud chup SEM ciu triic bé mdt exopolysaccharide

EPSDTALI tai d phong dai x500 va x 1000 cho thay ciu triic dic trung
v6i nhitng soi dai, dan xen 14n nhau va lién két thanh mang lu6i khong gian
day dic. CAu triic mang lué6i day dic dong vai trd quan trong trong viée tao
dd nhoét cao va kha nang giltt nude ctua EPS.
3.4.3. Udc lwong khoi lwong phin tir EPSDTAI

Trong lugng phan tir EPS dugc udce tinh dya trén d6 nhét ndi tai (duoc
xéac dinh 1a 0,9556 dL/g). Khéi lugng phéan tr cua EPS dugc xac dinh 1a
khoang 1,9 x 10° Da.
3.4.4. Thanh phin monosaccharide ciia EPSDTAI

Phan tich HPLC mau EPSDTA1 tinh sach cho th?iy su hién dién cua 5
loai monosaccharide: glucose : rhamnose : fructose : mannose : N-
acetylglucosamine (ti 1&: 2,59 : 12,75 : 8,49 : 1,00 : 12,18). Cac duong don
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nay chira nhiéu cac nhém chirc wa nudc va c6 kha nang hap phu kim loai nhu
hydroxyl, carbonyl, amide.
3.4.5. Két qud phan tich cic nhém chirc qua phé FT-IR

Phan tich phd FT-IR cho thiy EPSDTAI c6 chira nhiéu nhém chirc
hydroxyl, carbonyl va carboxyl, 1a cdc nhom c6 hoat tinh sinh hoc cao. Céc
nhom chirc nay khong chi ting kha ning giit nudc, ma con tao diéu kién
thuan loi cho qué trinh hép phu mudi va ion kim loai, dc biét 1a cac ion gay
ddc nhu Pb**, Cd** hay ion man nhu Na*.

Két qua phan tich phd FT-IR kha tuong dong vé6i két qua phan tich
HPLC va SEM cho thiy EPSDTAL1 c6 tiém ning 16n trong viéc giir nudc,
gidm man va o nhiém kim loai.

3.5. Panh gia kha nang giir nwée va gidm man cia EPSDTAL1
3.5.1. Ddnh gid khd ning hdp phu mudi, kim logi ciia EPSDTAI
3.5.1.1. Thé zeta ciia EPSDTAI

EPSDTALI c6 thé zeta am cao, dat -30 mV, htra hen ¢ kha nang hép
phu cation manh.
3.5.1.2. Pdc tinh exopolysaccharide dwdi diéu kién stress

Tuy kha nang sinh truéng giam nhung ning suat EPS ciling nhu ham
luong dudng va protein ting rd rét & diéu kién stress so v6i ddi chimg (Bang
3.2).

Bang 3.2. Anh hudng cua diéu kién stress mudi va/hodc kim loai

niang dén sy phat trién va san xuit EPS cua chung DTA1.

. |Ham lwgng [Ham lwong

Mbi trwong TB, pH Ning suat
0OD600 dwong (% |protein (%

8,46, sucrose 7,26 % EPS (g/L)
trong EPS) |trong EPS)
Déi chimg 22,93+0,35* |19,27+0,26° {19,34+0,46¢ (12,06+0,33°¢
Thém 3% NaCl 20,61+0,26" [30,78+0,38? |40,81+0,56° |25,90+0,88"
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Thém 1% NaCl, 1 pg/mL

Co(NOs),, 1 pg/mL  |18,2740,34¢ {29,33+0,39" |37,83+0,52° |26,58+0,54°
Cd(NO3),

Thém 1% NaCl va

1 pg/mL /mudi FeSOq,
CuSOy4, Ags SO, ZnCly,
MgCl,, MnSOy4

O diéu kién khong stress, EPS gém cac hat dudng kinh 1-5 pm, véi

16,89+0,39¢ |28,73+0,41° |41,29+0,52% |28,26+0,55°

muirc do két dinh giita cac hat thip. Trong khi d6, EPS tir mdi truong c6 bd
sung 3% NaCl thé hién cAu trac lién két chit ché hon, cac hat duoc bao phu
boi 16p vat liu keo két dinh, phu gan nhu kin ranh giéi giita cac hat. Két qua
phan tich phd EDS cho thay ham lugng Na tang tir 0,73% 1én 9,03%, va Cl
tang tr 0,52% 1én 2,04% khi EPS dugc tao ra trong moi trudng stress man
so voi d6i chimg. Pidu nay ching to EPS c¢6 kha ning hap phu ion Na* va
CI” tr mdi truong, dac biét 1a Na*, co thé do tuong tac voi cac nhom chuce
mang dién tich &m (hydroxyl, carboxyl, carbonyl, amin, va phosphonate) trén
céu trac polymer.

Két qua phan tich EDS mau EPS tir mdi truong stress mudi va kim
loai ning ghi nhan sy hién dién cia cac cation kim loai ¢6 trong moi trudng
nuoi céy nhu Na*, K*, Mg?*, Ca**, ciling nhu céc ion kim loai nang Co?*, Cd*",
Mn?*, Fe?*/Fe**, Cu?*, Zn** va Ag*, cho thay kha niang hap phu t6t cac cation
cua EPSDTAL.
3.5.1.3. Kha nang giam dé mén ciia mede tw do trong dat cia EPSDTAI

Két qua thi nghiém nhu dy doan o trén, viéc bd sung EPS hodc dich
nudi cy ching B. velezensis DTA1 da lam giam dang ké ham luong mubi
hoa tan trong nuéc tu do ciia dat. Pac biét 1a & TN3, 1 mg EPS c¢6 kha ning
hap phu 0,25 mg mudi. Piéu nay nhu duoc du doan qua phan tich cau trac
EPSDTAI v&i nhiéu nhom chire phan cuc va/hodc mang dién tich am va thé

zeta rat am (-30 mV) nén c6 kha ning lién két v6i cation va phén tich EDS
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cling d4 xac minh EPSDTA1 hip phu duoc Na* va Cl- do d6 gitp giam min
trong dung dich dt.
3.5.2. Nghién cwru khda nang giir nwoc cua EPSDTAI va ching Bacillus
velezensis DTAI trén cdt san hé Trwong Sa.
3.5.2.1. Kha nang gitr nudc cua exopolysaccharide

Kha ning giit nuéc cia EPSDTA1 ting nhanh trong 2 gio dau, tir
1001,8% (1 h) 1én 1762,2% (2 h), twong duong 1 g EPS hap thu 17,62 g
nuéc, sau do dat trang thai bao hoa (p > 0,05). Gia tri nay vuot tri so voi
mot s6 cong bo trudc (496-882%), cho thidy EPSDTAI vai trd ciia cdu tric
mang lu6i, khdi luong phan tir cao va gidu nhém wa nudc, gitp ting kha
nang hap thu va giit nudc.
3.5.2.2. Kha nang giir nwée cia dat dwoe xir Iy bang EPSDTAI va dich nuéi
cdy chiing B. velezensis DTAI

Két qua danh gia & 5 TN cho thdy EPSDTA1 va dich nudi ciy chira
B. velezensis DTAL1 cai thién rd rét kha ning giit nudc cia cat san hd. Khi bd
sung EPS, tc d6 thoat nude giam 4,95-7,83 14n so véi dbi chimg va WHC
tang 1,6-2 lan, dat tdi da 66,31% (so v&i 33,17% & TN1). Pac biét, 1 g EPS
c6 thé giit toi 158,7 g nude trong dat — cao hon so v6i mot sd béo cdo trudc
day vé EPS. Co ché chinh 1a EPS nho kich thudc 16n, cau trac dang mang
lu6i mang nhiéu nhém chirc wa nuée, hoat dong nhu chét két dinh, tao két tu
6n dinh, nhd d6 nang cao kha nang giit 4m lau dai va cai thién cdu trac dat.
Dic biét, su két hop gitta gia thé hitu co, bentonite va EPS di giup ting vuot
troi kha nang giit nudc cua cat san hod (gip 2 lan).
3.6. Thir nghiém hiéu qua cai tao cat san hd thanh dit canh tic ciia
chiing B. velezensis DTA1 & quy mo chiu vai

Dé khing dinh gia tri tmg dung cta chung B. velezensis DTA1 trong
céi tao cat san ho, nghién ctru di tién hanh thir nghiém quy mé chau vai trén
rau méng toi trong diéu kién Nha ludi tai Hoc vién Nong nghiép Viét Nam.

3.6.1. Xdc dinh khd nding sinh exopolysaccharide va tao két tu trong dit
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3.6.1.1. Két qud xdc dinh ham lwong carbohydrate trong dat

Ham luong carbohydrate (dai dién cho EPS) trong dat c6 su khac biét
1o rét gitta cac cong thirc. Dat cat san ho ddi ching (TN1) chi dat 212,77
ng/g, trong khi b6 sung gia thé hiru co (TN2, TN4) nang gia tri 1én 633,75—
642,24 pg/g nho ngudn carbon san cd. Khi bd sung thém B. velezensis DTA1
(TN3, TNS), ham lugng tang manh (960,79-1045,34 ng/g), vuot xa anh
huoéng cua gia thé, dic biét & TN5 cao gép 491 lan TNI. Trong diéu kién
stress man (TN7), gia tri dat 1120,8 pg/g, cao hon 5,27 1an TN1 va 1,54 lan
TNG6, cho thay vai trd ciia chung DTA1 kich thich sinh EPS manh trong diéu
kién stress dé thich ing méi truong.
3.6.1.2. Kha nang tao két tu dat

Hinh anh bé mat 7 mau dét thir nghiém dudi kinh hién vi soi n6i cho
théy mau dit & cac TN1,2.4,6 gém cac hat kha roi rac kich thuéc <2000um,
trong khi d6 & TN3, 5 va 7 (c6 b sung chung DTA1 sinh EPS) c4c hat trong
dat c6 sy lién két v6i nhau tao cac khéi két tu > 2000 pm, dic biét & TN5,7
khdi két ty 1én toi khoang 8000 pum. Sy két tu nay, dwoc li giai do qua trinh
san sinh EPS trong dét ctia ching DTAL tao ra, cling 1a yéu t gitp tang kha
nang gitt nude trong cac khdi nay.
3.6.2. Ddnh gid khd nang giiv nwéc ciia dit tai thoi diém thu hoach rau

Két qua theo ddi do 4m dat cho thay cat san ho di chimg (TN1) c6
kha ning giit nudc kém nhét, trong khi cac cong thirc bd sung gia thé,
bentonite va dac biét 1a B. velezensis DTA1 sinh EPS (TN3, TNS, TN7) duy
tri 6 Am cao hon 1 rét (p < 0,05). O TN7 (két hop gia thé + bentonite + EPS
+ mudi), 6 4m dat murc cao nhat tai ca 3 thoi diém (38,33%-31,0%), gap 2—
2,5 1an so voi TN1, phan anh hi¢u Gmg cong hudng giira EPS, bentonite va
NaCl trong giir nudc va duy tri 4m. Két qua khang dinh tiém ning tng dung
td hop nay trong cai tao d4t cat san ho kho han, man ven bién va trén ddo.

3.6.3. Ddanh gid khd nang giam mdn ciia dat sau thu hoach rau
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Két qua do ham luwong mudi trong dat sau thu hoach cho thay & 16 TN7
(tudi nude mudi, co bo sung B. velezensis DTAI sinh EPS) nong d6 mubi
thip hon ddi chimg TN6 (tudi nude mudi, khong co B. velezensis DTAL),
mic du khac biét chwa dat y nghia thong ké (p > 0,05). Xu hudng nay phu
hop véi cac két qua trudce, khi EPSDTA1 thé hién kha nang hap phu mubi va
gitip giam nong d6 mudi tu do trong dat.
3.6.4. Ddnh gid mét sé chi tiéu sinh truwéng ciia rau ming toi

Két qua thir nghiém trong rau mong toi trén dét cat san ho trén Bang
3.3 cho thiy khi bd sung gia thé, bentonite, vi khudn B. velezensis DTA1 déu
cho thay hiéu qua ting trudng cla rau nht 1a khi bd sung dong thoi ca 3 loai
trén (TNS) giup cai thién 10 rét sinh trudng cdy, véi hé ré phat trién manh,
than cao, tan rong va sinh khdi cao nhét. Cac cong thire TN3 va TN4 (chi bo
sung EPS hoic bentonite ciing gia thé) ciing cho két qua kha quan hon so véi
chi dung gia thé (TN2) hoic khong cai tao (TN1). Trong diéu kién tudi min,
viéc bd sung ching DTA1 (TN7) gitp cy xanh va khoe hon 13 rét so v6i 16
khong c6 ching DTA1 (TN6), di chwa khac biét c6 y nghia thong ké. Két
quéa nay cho thdy ching B. velezensis DTA1 sinh EPS khong chi gitp cai
thién cdu tric dat va giit nudc ma con gdp phan ting cuong kha ning chéng
chiu min cho cay trong trén dit cat san ho.

Bang 3.3. Két qua phan tich mot s chi tiéu rau mdng toi & 7 thi nghiém
danh gia kha ning gitt nudc va giam man cta vi khuén sinh EPS trén quy

mo chau vai.

Thi . Rong biu ré | Khoi lwong | Chiéu cao | Khéi lrong |S6 lwong la
Dai ré (cm) .

nghiém (cm) bauré (g) |thinla (cm) | thinla (g) (cai)
TN1 13,6+1,93% |7,83+£1,04%0¢ | 61,6+£22,5° [14,67+2,25*| 10,67+0,87¢ 84120
TN2 15£1,5% | 6,83£1,61°¢ | 64,9+£20,15¢ |16,3342,75%0| 14,73£1,21° | 7+1,73%¢
TN3  |23,43+5,69%[10,67+0,58*" | 184,7+52,8%>|20,3344,54*> |22,834+0,932P 10+1°
TN4  [15,93+2,7%0|9,67+1,63%0¢ [173,4+46,6>¢ | 18,83+2,84%" | 20,67+0,9° [10,33+0,58*
TN5  [16,5£4,27%0 | 12,83+3,62% | 302,1485,3% |26,43+£10,97? | 25,23+1,012 [10,33+0,58*




TNe6

8,63+4,05°

5,33+£1,26°

22
60,17+8,98¢

12,23+0,93%

10,2+0,85¢

5,33+0,58°

TN7

10,3342,52°

4,67+1,26°

96,03+6,56¢

14,77+1,75%b

11,63+1,03¢

6,3340,58"¢

3.6.5. Ddnh gid chi sé SPAD

Chi s6 SPAD phan 4nh ham luong diép luc va tinh trang dinh dudng
nito, 1a chi thi quan trong dé danh gia cht luong rau va hiéu qua cai tao dét.
Két qua 7 16 thir nghiém cho thay sau 15 va 30 ngay da s6 chi s SPAD ting
theo thoi gian (trir & TN6,7 bi stress man). Viéc bd sung gia thé (TN2) hoic
két hop gia thé v6i B. velezensis DTA1 (TN3) hay bentonite (TN4) va nhat
1a két hop ca 3 yéu té déu cho két qua vuot troi ddi chimng khong bd sung.
Cong thuc két hop gia thé, bentonite va vi khudn B. velezensis DTA1 (TN5)
dat SPAD cao nhat 45,67, vuot 1,26—1,60 1an so voi dbi chimg TN1. Duéi
diéu kién min, SPAD & TN6 giam manh tir 32,93 (ngay 15) xubng 26,73
(ngdy 30), nhung & TN7 ¢6 vi khuan sinh EPS, SPAD van duy tri ¢ mirc
36,03 va 34,00, cao hon rd rét so véi TN6. Nhitng két qua nay cho thdy hiéu
qua cong hudng gitra gia thé, bentonite va ching B. velezensis DTAI sinh
EPS trong cai thién dinh dudng 14, tding ham luong diép luc va giam tac dong
bét loi clia stress man.

Ngoai ra, thir nghiém quy mé dong rudng nho tai Nha ludi (Tram
Nghién ctru va Thir nghiém Bién Pam Bay thudc dao Hon Tre, tinh Khanh
Hoa) cho thay cong thirc cai tao cat san ho két hop vi khuan sinh EPS, phan
giai 1an, ¢ dinh dam cung gia thé hitu co va bentonite gitip cai thién rd rét
ciu trac, dinh dudng dit va nang ning suét rau 1én gip 4-5 1an so véi cat san
hé, tuong duong dit canh tac thuong.

Céc két qua trén gop phan khang dinh vai tro cia EPS/ching B.
velezensis DTA1 sinh EPS trong viéc nang cao kha néng gilt nudc, gitp giam
min cho dat, gop phan ting stc chdng chiu stress cho cdy, ting san lugng

rau, dic biét khi két hop véi gia thé hitu co va bentonite.
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KET LUAN VA KIEN NGHI

KET LUAN

1. Pi tuyén chon dugc chung vi khuén ban dia Bacillus velezensis
DTALI (thudc nhém an toan sinh hoc cip 1) tir dat dao Truong Sa, co kha
nang chiu man 1&n tdi 12,5% NaCl, chiu dugc stress man, kim loai ning.

2. Giai trinh tu toan bd hé gen cho thay ching DTAI mang day du
hai cum gen sinh tong hop EPS (theo con dudng Wzx/Wzy va levansucrase)
cung nhiéu gen chdng chiu stress mudi, oxy héa va kim loai, 1am sang to co
ché di truyén lién quan dén kha nang thich nghi va sinh EPS.

3. Chung Bacillus velezensis DTAI sir dung da dang ngudn carbon,
sinh truéng va sinh EPS on dinh trong khoang rong diéu kién muébi, pH, nhiét
do, dat ning suat 32,80 g/L & diéu kién tbi wu (7,26% sucrose, 3,27% NaCl,
pH 8,46, 30 °C, 72 gid). Nghién ctru 1an dau ching minh sucrose kich hoat
ddng thoi 2 con duong téng hop EPS (Wzx/Wzy va levansucrase), tao
polymer gdm 5 monosaccharide v6i cdu tric da dang va vuot troi hon so voi
cac diéu kién nudi cdy khong cé sucrose ciing nhu so voi cac chung B.
velezensis khac (24 loai).

4. EPS tinh sach c6 khdi luong phén tir 1,9 x 10° Da, cAu trac dang
mang ludi dan xen, gém cac loai monosaccharide (glucose, rhamnose,
fructose, mannose, N-acetylglucosamine) mang nhiéu nhom chirc wa nudc
va ¢6 kha niang hip phu ion kim loai.

5. EPSDTAL c6 kha nang hap phu mubi 0,25 g/g EPS, giit nudc t6i
158,7 g/g EPS, va khi bd sung vao cit san ho gitip tang kha ning giit nudc
1,6-2 lan, tang két ty va giam min cho dat.

6. Thir nghiém trong rau mung toi quy moé chau vai khang dinh higu
qua cua chung Bacillus velezensis DTA1, dic biét khi két hop vé6i gia thé
hitu co va bentonite, gitip ting ham luong carbohydrate dat 4,9—5,3 1an, kha

nang gilt nudc 2-2,5 1an va nang suat rau 2,36 lan so voi doi ching cat san
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ho; dong thoi giam d6 man va duy tri chi s6 SPAD cao hon 1,26-1,60 lan
ngay ca trong diéu kién stress man.
KIEN NGHI

1. Tiép tuc nghién ciru cic dic tinh sinh hoc va danh gia an toan sinh
hoc ching B. velezensis DTAI trén dong vat va phat trién ché ph?im vi sinh
vat sinh EPS cai tao dat.

2. Thir nghiém hiéu qua cai tao dat cat san ho dé trong nhiéu loai cay
xanh va rau khac.

3. Trién khai thir nghiém & quy mé dong rudng tai cac dao san ho

Trudng Sa va cac ving dat kho han, nhiém man.

NHUNG PONG GOP MOI CUA LUAN AN

1. Luén an la cong trinh nghién ctru dau tién vé chung vi khuan ban
dia Truong Sa Bacillus velezensis DTAI tir cap d6 hé gen dén dic tinh sinh
hoc, kha ning chdng chiu stress va tiém ning tng dung da dang cia chung
vi khuan trong cai tao dit khé han, min, ciing nhu xir Iy 6 nhim kim loai
nang.

2. Phat hién méi vé co ché sinh tong hop EPS doc d4o: & chung B.
velezensis DTA1, ngudn duong quyét dinh ham lugng va cau triic EPS; dic
biét, chi méi trudng cb sucrose méi kich hoat dong thoi hai con duong (phu
thudc Wzx/Wzy va levansucrase), tao ra EPS chira 5 loai monosaccharide —
vuot tri so voi 2—4 loai ¢ cac chung B. velezensis da cong bd.

3. Lan dau tién, luan an chuing minh chung B. velezensis DTA1 chiu
man, sinh EPS c¢6 kha nang cai thién tinh chat dét (gitt nudc, két tu dat), nang
cao nang sut, chat luong (qua chi s SPAD) va kha ning chiu min ciia rau

mung toi, dic biét khi phbi hop voi gia thé hitu co va bentonite.
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