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LOI CAM DOAN

To1 xin cam doan day la cong trinh nghién clru cta riéng t61 va mot so két qua
cung cong tac vdi cac cong su khac.

Céc s0 liéu két qua néu trong luan van Ia trung thuc, mot phan da dugc cong
bo trén cac hoi nghi, phan con lai chua dugce ai cong bo trong bat cir cong trinh nao

khac

Neéu c¢o gi sai sét, toi xin hoan toan chiu trach nhiém.



LOT CAM ON
Em xin chin thanh cam on thay TS Nguyén Thanh Chung, Khoa Céng
nghé sinh hoc, Truong Pai hoc M& Ha Noi da tan tinh huéng dan, dinh huéng cach
tu duy va céach lam viéc khoa hoc tao diéu kién t6t nhat dé em hoan thanh kho4 luan

t6t nghiép.

Em xin chan thanh cam on cac théy, co tai truong Pai hoc M& Ha Noi.
Pic biét 1a cac thdy co khoa Cong nghé sinh hoc di truyén dat nhimg kién thic bd
ich, tao moi diéu kién trong qua trinh hoc tap, nghién ciru giup ching em c6 hanh

trang vitng chac trudc khi tot nghiép.

Cuoi cung, em xin gui 161 cdm on chéan thanh nhat té1 gia dinh, ban be
va Quynh da luon dong vién, chia sé ciing nhu dong hanh ciing em trong suat ching

duodng vira qua.

Em xin chan thanh cam on.
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MO DPAU

Tinh cép thiét ciia dé tai

Trong nhiing thap ky qua, sy gia ting dan s6 toan cau da tao ra ap luc
16n 1én nganh ndng nghiép nim dam bao an ninh lwong thue. Dé dap ung nhu ciu
nay, viéc thdm canh va lam dung phan bon hoa hoc, thudc bao vé thuc vat trd nén
phd bién. Tuy nhién, cac nghién ctru quéc té tir FAO va cac t6 chir moi trudong da chi
ra rang viéc st dung phan bén vo co kéo dai khong chi 1am mét can bang dinh dudng
dat, gdy hién tuong chai cting, chua héa dat ma con tiéu diét hé vi sinh vat c6 loi, dan
dén suy giam da dang sinh hoc trong hé sinh thai dat [1,2].

Trude bdi canh bién d6i khi hau va yéu cau khat khe vé nong san sach, xu
huéng chuyén dich sang nén ndng nghiép hitu co bén vimng 1a mot yéu cau tat yéu.
Viéc thay thé phan bén hoa hoc bang cac ché pham sinh hoc, dic biét 1a phan bon vi
sinh duoc coi 12 giai phap then chét. Tai Viét Nam, mot qudc gia c6 nén kinh té dua
Va0 nong nghiép, van dé cai tai dat va nang cao ning suat ciy trong theo hudng sinh
hoc dang 13 wu tién hang dau trong chién lugc phét trién nong nghiép céng nghé cao
ctia chinh phu [3]. Do d6, viéc tim kiém céc ngudn vi sinh vt c6 hoat tinh sinh hoc
cao dé san xuét cac ché pham sinh hoc, dic biét 1a phan bon vi sinh 13 yéu cau cap
thiét.

Nhiéu loai vi sinh vat va sy két hop cua chiing véi cac loai ciy trong cu thé
dang dugc khai thac trong san xuat phan bon sinh hoc. Hau hét cac thanh phan cia
phan bon sinh hoc 1a chat ¢d dinh dam (N-fixers), chat hoa tan 1an (P-solubilisers),
chat huy dong 1an (P-mobiliser), chat huy dong kali (K-mobiliser) hodc chit kich
thich sinh truong thuc vat. Hau hét cac vi khuan duoc st dung trong phan bon sinh
hoc déu c6 mbi quan hé chat ché voi 1é cay hodc dat vung ré. Cac loai phan bon sinh
hoc nay hd trg qua trinh hap thy dinh dudng hiéu qua tir méi trudng sinh truéng.

Viét Nam la mot quéc gia co su da dang vé khi hau va dia hinh. S& hiru khi
hau nhi¢t dé1 gié mua, c6 nhi¢t do va do am cao cung voi1 luogng mua 16n. Cung voi
d6 1a dia hinh phan 16n 1a d6i nii va dong bang. Nhitng diéu d6 d4 tao nén sy da dang

vé vi sinh vat, dac biét 1a xa khuan. Cac khu rirng nguyén sinh trén cac vung nli vira



va cao ¢ phia bac Viét Nam duoce coi 1a diéu kién thuén loi cho sy phat trién xa khuan
d4t v6i nhiéu chat hiru co trong dat va d6 Am cao. DAt tai ring Phia Odc- Phia Dén,
Cao Bing 1a dat mun, v6i thanh phan hitu co trong dét cao, tao diéu kién cho sy phat
trién cta xa khuén. Xa khuan 1a nhém vi khuan Gram duong véi nhiéu hoat tinh sinh
hoc tot bao gom kha nang sinh enzyme cellulase, sinh hoat chat kich thich sinh
truong, khang ndm cao. Pay 1a nhitng chat ¢6 tac dung rat t6t cho viéc cai thién chat
lwong dt, kich thich sinh trudng cho ciy va ning cao kha ning khang bénh cho cay
trong. Vi vay toi quyét dinh chon dé tai: “Phén lap, tuyén chon chiing xa khuin cé
hoat tinh sinh hoc tét tir dat rirng Cao Bing, Viét Nam va ng dung dé tao ché

pham phan bén vi sinh”

Muc tiéu deé tai
Phan lap, tuyén chon va dinh danh chung xa khuan c6 kha nang sinh enzyme
cellulase c6 hoat tinh cao, sinh hoat chat kich thich sinh trudng va hoat tinh khang

nam bénh cho cay trong tir d6 tng dung dé tao ché pham phan boén vi sinh.

Tinh sing tao, tw duy hé thong va tu duy thiét ké

Tinh sédng tao (Innovation)

Khai thac tai nguyén ban dia dic thu: Thay vi tim kiém & cac vang dat nong
nghiép phd bién, dé tai tap trung vao dat rirng nguyén sinh Phia Oéc - Phia Pén (Cao
Biang). Pay 1a méi truong c6 tham muc hitu co day, diéu kién khi hau lanh va do am
cao, hira hen tim ra cac chung xa khuan c6 kha nang phan giai hiru co va khang bénh
manh mé€ ma cac vung khac khong cé.

Tich hop da tinh ning trong mot ching vi sinh: D¢ tai khong chi ding lai ¢
viéc tim chung c6 kha ning khang ndm, ma con chu trong vao hoat tinh kich thich
sinh truong (IAA), va cai tao dat (hoa tan 1an, phan giai cellulose). Pay la cach tiép
can hién dai nhdm tao ra san pham phan bon da ning.

Tu duy hé théng (Systems Thinking)
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Tiép can da chiéu: D& tai nhin nhan mdi quan hé hitu co giita: Dat (ving lay
mau) — Vi sinh vat (d6i tugng nghién ctru) — Cay trong (ddi twong tmg dung). Nghién
ctru khong tach roi cac dic tinh sinh hoc khoi kha ning Gmg dung thyc té.

Tinh toan dién ctia n¢1 dung: Muc ti€u nghién ctru duoc thiét ké theo mot chudi
gia tri hoan chinh: tir phan lap co ban, danh gia hoat tinh sinh héa chuyén sau cho dén
nghién ctru k¥ thuat tao ché pham (chat mang, mat do vi sinh). Piéu nay dam bao két
qua nghién ctru ¢ thé chuyén giao truc tiép cho san xuit.

Tu duy thiét ké (Design Thinking) Quy trinh thuc hién duoc 1y giai qua céac
budc chat ché:

- Phan tich nhu cau: Xac dinh van dé dat canh tac dang bi nghéo kiét va nhu
cau ctia nong dan vé mot loai ché pham sinh hoc c6 thé thay thé mot phan phan bon
hoéa hoc.

- Lya chon y tudng: Chon xa khuan lam phan bon vi sinh vi ching vira ¢6 kha
nang sinh bao tir (gitip ché pham bao quan duoc lau), vira ¢ hoat tinh khang nam,
kich thich sinh truéng, vira ¢c6 h¢ enzyme ngoai bao cyc manh.

- Thiét ké thi nghiém: Xay dung hé théng sang loc kép: Sang loc hoat tinh dbi
khang va Sang loc kha ning thiic day ting trudng (IAA) va cai tao dat.

- Thtr nghiém va hoan thién: Nghién ctru phuong phap tao ché pham dé dua vi
khuan tir mdi truong dng nghiém ra dang vat chit co thé str dung rong rii, danh gia

d6 6n dinh cua san pham dé dam bao hiéu qua khi tdi tay nguoi ding.

Cac yéu to phuc vu cong dong

Yéu t6 dao dirc va trach nhiém nghé nghiép

Trach nhiém méi trudng: Viée nghién ctiru va tmg dung xa khuan ban dia thé
hién trach nhiém béao ton va khai thac bén vitng nguon tai nguyén di truyén quéc gia.

Tinh trung thuc khoa hoc: Céac dir 1iéu vé hoat tinh khang nam, kha nang hoa
tan 1an va dinh danh 16S rDNA dugc thyc hién va déi chiéu khach quan, ¢im bao

chat lugng ché pham 1a thuc chét.
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Muc ti€u bao v¢ va an toan cho stc khde cong dong

Nong san sach: San pham ché pham vi sinh giup giam du lwong thude bao vé
thue vat va phan bon héa hoc trong nong san, bao vé truc tiép sirc khoe nguoi tidu

dung.

Moi trudng song an toan: Giam thiéu sy 6 nhiém hoa chat vao ngudn nudc va
dat tai cac vung canh tac, gop phan xay dung moi truong song trong lanh hon cho

cong dong dan cu nong thon.

Pong gop kinh té, van hoa - xa hoi va phat trién bén vimng

Hiéu qua kinh té: Ché pham phan bén vi sinh giup ngudi nong dan giam chi
phi dau vao, ting ning suit cdy trong thong qua viéc cai thién do phi nhiéu cua dat

va han ché nam bénh.

Phat trién bén virg: Dé tai phu hop véi dinh huéng "Noéng nghiép xanh" cta
Viét Nam va cac muc tiéu phat trién bén viing ctia qudc té. Viéc khai thac tiém ning
tir dat rmg Cao Bang con gop phan phat trién kinh té viing sdu ving xa, nang cao gia

tr1 tai nguyén dia phuong.

Boi canh toan cau: Trong boi canh bién doi khi hau dién bién phirc tap, viée
st dung céc chung vi sinh chiu dugc di€u kién khac nghiét tr ving nlii cao 1a mot

giai phéap thich tng thong minh, hudng toi nén nong nghiép bén viing toan cau.

Noi dung nghién ciru

Noi dung 1: Phan 1ap chung xa khuan tir mu dat rimg Cao Bang

Noi dung 2: Tuyén chon chung xa khuan c6 kha ning khang nim, sinh hoat
chat kich thich sinh truong va sinh enzyme cellulase c6 hoat tinh cao

Noi dung 3: Pic diém hinh thai, sinh 1y, sinh hoa ctia ching xa khuan da tuyén
chon

Nbi dung 4: Pinh danh chiing xa khuan da tuyén chon

Noi dung 5: Ung dung chiing xa khuén trong phan bon vi sinh

12



PHAN I. TONG QUAN TAI LIEU
1.1. Tong quan vé xa khuin

Xa khuén, danh phép khoa hoc 1a Actinobacteria, 1a mdt nhém vi khuan nhan
that phan bd rong rii trong tw nhién, véi it nhat 350 chi duoc biét dén cho dén nay.
Hau hét xa khuan 1a sinh vét hoai sinh, song trong dat, danh phan 16n vong doi dudi
dang bao tr, dac biét 1a trong diéu kién han ché chét dinh dudng. Tuy nhién, xa khuan
d3 thich nghi duoc voi nhidu moéi trudng sinh thai khac nhau: dat, nudc ngot, nude
min va khong khi. Chling ¢6 nhiéu trong dat hon cac méi truong khac, dic biét 1a dat
kiém va dat giau chat hitu co, noi chung tao nén mot phan quan trong cuia quan thé vi
sinh vat [4].

Xa khuén phét trién manh mé trong céc tang dat giau chat hitu co, dic biét 1a
16p mun ¢ ving khi hau nhiét déi. Nhiéu nghién ctru cho thdy mat d6 vi khuén trong
dat c6 thé dat t6i khoang 10° CFU/g, trong d6 xa khuan chiém khoang 107 CFU/qg,
phan &nh vai trd dang ké ctia chung trong hé vi sinh vat dat [7]

1.1.1. Pic diém sinh hoc ciia xa khuan

Xa khuan 1a vi khuan gram duong c6 ham luong Guanine va Cytosine cao
trong cau tao di truyén ctia chung, ¢6 hinh thai dang soi dic trung. Xa khuan thudng
khoéng c6 thanh té bao riéng biét nhung tao ra mot loai sgi nam khong tach biét va
manh. Hinh thai dién hinh cta xa khuan bao gdm hai ving dugc dit tén chinh xac 1a
soi nam trén khong va soi nim nén. Loai trudc nhd ra hodc phat trién ra bén ngoai va
thuong tham gia vao khia canh sinh san ctia sinh vat trong khi loai sau hoat dong nhu
r& phét trién trong modi truong thach/chat nén can thiét cho khia canh dinh dudng cua
sinh vat. Xa khuan déng vai trd chinh trong hé sinh thai vi chung tham gia vao qua
trinh phan hay chét hitu co, phuc hdi sinh hoc va phong héa sinh hoc va quan trong
hon 14 tao ra mdt s6 lwong 16n cac chéat chuyén héa thi cap c6 mg dung diéu tri rong
réi [5].

Da s6 xa khuan c6 dang soi c6 thé phan nhanh, hiéu khi, hoai sinh. Hé soi xa
khuén giéng nhu hé s¢i cia ndm soi phan nhénh va khong c¢6 vach ngan, s¢i cua xa

khuin méanh hon soi cia ndm méc (Hé sgi co chat: 0,3-0,8 pm, hé soi khi sinh: 1,4
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um) xa khuan phat trién theo phuong phap moc chdi phan nhanh (khoang 30 pm phéan
1 nhanh) d6 dai soi xa khuan trong giai doan phat trién khoang 11 pm/h va chit nhan
ctia té bao, xa khuan phat trién thanh khuan lac, kich thudc khuan lac c6 thé thay doi
tiy thudc ting loai va diéu kién ngoai canh. Khuan lac xa khuan c6 3 16p: 16p ngoai
6 céc soi bén chat, 16p trong twong ddi xbp , 16p gitra c¢6 cau tric to ong. Khuan ty
trong mdi 16p co hoat tinh sinh hoc khac nhau: do,cam, vang, nau, tim, xanh,... tuy
thudc vao loai va diéu kién moi truong. CAu trac khuén lac xa khuan phan bi¢t &
hudng sinh trudng trong va ngoai mdt moi truong thach tao hé sgi khi sinh va hé soi
co chat. [6]

Céu tao mang té bao xa khuan khé phtrc tap: gdm thanh té bao va mang nguyén
sinh chat. Thanh té bao xa khuén co tac dung duy tri hinh dang té bao va bao vé té
bao, thuong co6 dang két cAu ludi, cdu tao gdm 3 1op, 16p ngoai day khoang
60A+120A. Khi gia co thé day 150A, 16p giira rin chic day 50A, 16p trong day
khoang 50A cac 16p nay chii yéu cau tao tir cac 10p glycopeptide, gom céc gbc
N.acetyl glucozit. Khi xir 1y bang enzyme lysozyme cac lién két nay bi phé v&, thanh
té bao bi pha huy.

1.1.2. Pic diém sinh ly, sinh héa ciia xa khuin

Xa khuan chu yéu 13 vi sinh vat hiéu khi bat budc, phat trién tét trong diéu kién
c6 oxy va nhiét d6 trung binh (25-30°C). Ching c6 kha ning sinh trudng trén nhiéu
loai moéi truong khac nhau, dic biét 1a cac moi truong giau chit hitu co nhu tinh bét,
cellulose va protein. Nhiéu loai xa khuan c6 kha nang thich nghi véi diéu kién moi
truong khic nghiét nhu pH thap hodc cao, d6 4m thap va diéu kién dinh dudng han
ché, nho vao hé enzyme va co ché diéu hoa trao d6i chét linh hoat [20].

Vé dic diém sinh hoa, xa khuan c6 hé enzyme ngoai bao rat phat trién, cho phép
phan giai nhiéu hop chat hitu co phtc tap nhu cellulose, chitin, lignin, protein va tinh
bot. Nho d6, chiing dong vai trd quan trong trong qué trinh phan huy chét hiru co va chu
trinh dinh dudng trong tu nhién [21]. Ngoai ra, xa khuan con ndi bat véi kha niang sinh
téng hop nhiéu chat chuyén héa thir cap co hoat tinh sinh hoc cao nhu khang sinh,

enzyme, chat chong oxy héa va cac hop chat khang ung thu. Udc tinh hon 70% khang
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sinh tu nhién c6 ngudn gdc tir xa khuan, dic biét 1a tir chi Streptomyces [20].

Xa khuan cling thé hién cac dic diém sinh héa dic trung nhu kha nang str dung
da dang ngudn carbon (glucose, xylose, arabinose...) va ngudn nitrogen (ammonium,
nitrate, amino acid). Mot s6 loai ¢ ka ning cb dinh nito hodc tham gia vao cac quéa
trinh chuyén héa nito trong dat. Bén canh do, nhiéu xa khuan c6 kha nang sinh sic to

va cac hop chit bay hoi, gop phan tao mui dic trung cta dat (geosmin) [21].

1.1.3. Kha ning sinh san ciia xa khuin

Xa khuan sinh san bang bao tir. Bao tir xa khuan duoc hinh thanh trén cac
nhanh phan hoa ciia khuan ty khi sinh goi 14 cudng sinh bao tir. P6 13 co quan sinh
san dac trung cho xa khuan. Cuéng sinh bao tir ctia xa khuan c6 dang thanh hoac lugn
song (RF-retus-flexibilis), dang xodn 16 xo (S-spira), chudi bao tir khong phat trién
hozc xodn don gian c6 hinh méc cau (RA- retinaculiaperti) [17].

Bio tir ciia xa khuan c6 hinh dang da dang nhu hinh cau, hinh bau duc (oval),
hinh tru hodc hinh que, tuy thudc vao loai va kiéu sinh bao ttr. Cac bao tr ¢6 thé duge
hinh thanh riéng 1¢ hodc sap xép thanh chudi trén soi khi sinh; chiéu dai chudi bao tir
bién thién 16n, tir dang don bao tir, hai bao tir dén cac chudi dai c6 thé chira t6i hang
chuc hodc hang trim bao tir [18]. Bé mit bao tir xa khuan ciing rat da dang, bao gdbm
cac dang tron nhén, xu xi (rugose), co gai (spiny), c6 1ong (hairy) hodc dang san
(warty) [19].

V& cdu trac siéu hién vi, bao tir thudng duge bao boc béi 16p vo (spore sheath)
¢ cAu triic phuc tap gdm nhiéu thanh phan nhu vét chat vo dinh hinh, soi fibrin va
cac cau trac dang gai hodc 10ng: 10p ndy c6 vai trd bao vé bao tir trude cac diu kién
bat loi cia moi truong [16]. Ngoai hinh thirc sinh san bang bao tir, xa khuan con c6
thé sinh san bang khuan ty. Cac doan khuén ty gdy ra méi trudng phat trién thanh hé
khuan ty.

Xa khuén thudc chi Streptomyces duoc chting minh 13 ngudn hoat chit c6 gia
tri cao. Chung di tao ra nhiéu hoat chat chdng vi tring can thiét vé mit 1am sang, bao
gdm streptomycin, actinomycin va streptothricin. Khoang hai phan ba cua tat ca cac

loai khang sinh da dugc san xuét boi xa khuén, chu yéu 1a boi Streptomyces. Nguoi
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ta tin rang xa khuan 1a ngudn gbc cua khoang 61% tat ca cac hoat chét sinh hoc ¢
ngudn gde tir vi sinh vat duge phat hién cho dén nay.

1.2. DAt rirng Phia Odc — Phia Pén, Cao Bing

Vuon quéc gia Phia Odc — Phia Pén 1a vuon quéc gia, rimg dic dung nam trén
dia ban cua 4 xi cua tinh Cao Bing gdm Thanh Cong, Phan Thanh, Tam Kim va Tinh
Tac. Rung co téng dién tich ty nhién la 10.593,5 ha, trong do h¢ sinh thai rung tu
nhién chiém wu thé v6i 8.146,6 ha. Toan bd khu virc nay nam trong ving 16i ctia Cong
vién dia chat toan cau UNESCO Non Nudc Cao Bing (duoc céng nhin vao ngay
12/4/2018), s& hiru vi tri dia 1y chién lugc khi két ndi truc tiép vOi cac truc giao thong
huyét mach nhu Tinh 16 212, Quéc 16 3 va Qudc 16 34. V& cau trac quan 1y, vuon
quéc gia duoc phan dinh thanh ba phan khu chitc nang: bao vé nghiém ngit, phuc hoi
sinh thai va dich vu hanh chinh; déng tho1 duge bao quanh béi vung dém rong 8.276,1
ha. Trong d6, phan khu bao vé nghiém ngit (4.035,5 ha) tap trung tai cac tiéu khu
trong diém thudc xa Thanh Cong, Phan Thanh va Tinh Ttc, 1a noi luu gitt h¢ sinh
thai rung kin thuong xanh mua am nhiét d6i va 4 nhiét déi nui trung binh. Pac biét,
khu vuc ndy con sé hitu quan hop "rimg réu" (rimg lun) — mot kiéu rimg 6n déi dic
trung ctia mién Bic Viét Nam, dong vai trd 13 sinh canh quan trong ctia nhiéu loai
dong thuc vat dic hitu va nguy cap. Vi dinh Phia Odc cao 1.931 m — diém cao nhat
ctia canh cung Ngan Son — Yén Lac, vuon qudc gia khong chi co gia tri cao vé da
dang sinh hoc ma con 1a doi tugng trong diém trong nghién ctru dia chit va khi hau

khu vuc Péng Bic.

H¢ sinh thai Vuon quéc gia Phia Oféc — Phia Pén 1a mot chinh thé tu nhién dic
hitu, duoc kién tao boi su tuwong tac phtrc tap gitta cac yéu td dia chat, dia mao va khi
hau vung nui cao Bong Bic. Dic diém ndi bat nhat cua khu vuc nay chinh Ia cAu tric
dia chét da dang voi sy dan xen gitra cac loai da luc nguyén, dé voi va dac biét 1a da
xam nhap granit, tao nén mdt canh quan doc ddo voi cac day nli dét xen k& nui da
dbc dung. Vi dia hinh phan hoa manh mé, tir cac thung liing nho hep dén hé thong
cac dinh nui cao d6 s6 nhu Phia Odc (1.935m), Niot Ti (1.574m), Tam Loang
(1.446m) va Phia Bén (1.391m), noi day da hinh thanh nén nhirng vanh dai sinh thai
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khac biét theo cao d6. Su két hop giita nén tang dia chét c6 xua va diéu kién khi hau
dic trung khong chi tao nén nhirng hé sinh thai dic thi ma con 1 co s& nén tang cau

thanh tinh da dang sinh hoc phong phu bac nhat khu vue.

Vé thue vat, vuon qudc gia so hitu tham phu xanh mudt trai dai qua nhiéu
vung sinh thai. Cac khu rimg tai day khong chi dong vai tro 13 14 phoi xanh ma con
14 noi quan cu cta nhiéu loai gd quy va thuc vat c¢6 hoa dic hitu. Trong tong s hang
ngan loai thuc vat, ¢6 téi 90 loai dang ding trudc nguy co tuyét ching cao, doi hodi
cac bién phap bao ton nghiém ngat. Nhitng dai dién tiéu biéu co thé ké dén nhu Thiét
sam gia, Thiét sam nti d4, Thong Pa Co, Dé tung va dic biét 14 loai dic hiru Vi huong

cung céc loai gd c6 gia tri kinh té va khoa hoc cao nhu Lat hoa, Sén mat, Nghién.

Nhiém vu chién luge ctia Vuon qudc gia Phia Oac — Phia Bén khong chi ding
lai & viéc bao v€ nghiém ngat di¢n tich rung hién c6 va hé dong thuc vat tu nhién, ma
con tap trung vao viéc phuc hoi, lam gidu rimg thong qua viéc gdy wom cic giong
ciy ban dia quy hiém nham nang cao ty 1¢ phu xanh va gia tri sinh thai. Viéc bao ton
tinh da dang sinh hoc tai day khong tach ro1 muc ti€u phat trién kinh té - xa hoi dia
phuong; thay vao dé, cong tac quan 1y hudng toi viée khai thac bén viing céc tiém
nang canh quan va dich vu méi trudng rimg. Diéu nay khong chi gifip tao ra nguon
thu on dinh dé tai dau tu cho cong tic bao ton ma con gdp phan nang cao doi séng
cong déng vung dém, khéng dinh vi thé ciia mot trung tdm bao tdn da dang sinh hoc
trong diém trong hé thong cac khu bao ton thién nhién qudc gia va qudc té.

1.3. Phan bon vi sinh

Phan bon sinh hoc 1a mot san phém chtra cac vi sinh vat dac hiéu (séng hoac
tiém an), mang lai nhirng tac dong c6 loi truc tiép hodc gian tiép 1én sy sinh trudng
va nang suit cdy trong thong qua nhiéu co ché khac nhau. Phan bén sinh hoc 14 nhimng
san phém chira cac té bao séng cua cdc vi sinh vat dac hiéu khac nhau, c6 kha nang
chuyén d6i cac yéu t6 dinh dudng thiét yéu tir dang khong kha dung sang dang kha
dung thong qua cac qué trinh sinh hoc khac nhau. Phan bon sinh hoc thuong 1a céac

ché pham vi sinh vat dang chat mang, st dung céc vi sinh vat ¢6 loi & trang thai song,
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dung dé bon cho hat giéng hodc dat, nham ting cudng sinh trudng cta ciy trong bang
cach hap thy dinh dudng va/hodc san xuit hormone ting truéng. Phan bén sinh hoc
dong vai trd quan trong trong viéc cai thién d6 phi nhiéu cia dat. Viéc st dung chiing
gitip cai thién cdu trac dat va giam thiéu viée str dung qua murc phan bon hoa hoc doc
hai.[7]

Dua trén chtrc ning cha yéu cia vi sinh vét c¢6 trong ché phim, phan bon vi
sinh thuong dugc chia thanh cac nhom:

- Phan vi sinh ¢b dinh dam: chira cac vi khuan c6 kha ning chuyén hoa nitrogen
phan tir trong khong khi thanh amoni ma cay trong hap thu duoc. Enzyme nitrogenase
xuc tac phan tng khir N2 thanh NHs. O vi khuén cong sinh, qua trinh dién ra trong
nbt san — noi duoc bao vé khoi oxy; ¢ vi khuan tu do, té bao phai duy tri vi mdi truong
yém khi dé enzyme hoat dong. Céc gidng tiéu biéu gdm Rhizobium cong sinh voi cay
ho Pau, Bradyrhizobium, Azotobacter séng tu do, Azospirillum hoi sinh trong ving
1é [4]. St dung phéan vi sinh ¢6 dinh dam c6 thé dap tmg 30-60% nhu cau dam cia
cay ho Dau, gidm 10 rét luong phan uré can bon.

- Phén vi sinh hoa tan 1an: tap hop céc chung vi sinh vat ¢ kha ning tiét axit
hitu co (gluconic, citric,...) 1am giam pH dat cuc bd, enzyme phosphatase hodc cac
chat chelat hoa dé chuyén lan kho tan (phosphat canxi, phosphat sat, nhom) thanh
dang d@& tiéu cho cay. Cac chi thuong gip gom Bacillus (B. subtillis, B.
megaterium), Pseudomonas, Aspergillus [5]. Phan vi sinh hoa tan lan giup khai thac
hiéu qua luong 1an ton du trong dat va giam that thoat do ¢6 dinh hoa hoc.

- Phan vi sinh kich thich sinh truéng thuc vat: khong truc tiép cung cdp dinh
dudng, nhung san sinh cac phytohormone (auxin, gibberellin, cytokinin), enzyme
ACC deaminase giam ethylene stress, hodc cac hop chit d& bay hoi thuc day kéo dai
ré, tang hap thu nudc va khoang. Vi khuan ving ré c6 loi tong hop auxin (IAA) tir
tryptophan co trong dich ré, gibberellin, cytokinin véi lugng nhd, kich thich phan
chia té bao, kéo dai ré va ting dién tich hip thu. Mot sb chung sinh siderophore (chat
van chuyén sat) gitip cdy thu nhan sit trong dat nghéo; tiét enzyme ACC deaminase

giam ethylene stress, duy tri sy phat trién ré trong diéu kién bat loi (han, man) [6].
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Nhiéu ching Pseudomonas fluorescens, Bacillus amyloliquefaciens da duoc thuong
mai hoa.

- Phan vi sinh phan giai chat hitu co: chira cac vi sinh vat sinh enzyme
cellulase, xylanase, pectinase, protease, ... giip ddy nhanh qua trinh @ hoai muyc tan du
thue vat, rom ra thanh phan hitu co, dong thoi cai tao két cau dt. Cac chung thudng
dung la Trichoderma, Streptomyces, Bacillus [7].

- Phan vi sinh d6i khang bénh vung ré: chira nAm hoic vi khuan c6 kha ning
canh tranh chat dinh dudng, sinh khang sinh (iturin, surfactin, polyketide...), sinh
enzyme phan hay thanh té bao cua nidm bénh (Trichoderma harzianum, Bacillus
velezensis, xa khuan Streptomyces spp.), kich hoat hé mién dich tu nhién cta cay (ISR
— induced systemic resistance), tir d6 han ché cac bénh héo rii, théi ge [8]. Nhom
nay thudng duoc str dung két hop v6i phan hiru co dé vira cai tao dét vira phong bénh.

- Phan bén vi sinh tong hop: két hop nhiéu chung vi sinh vat ¢ cac chirc ning
khac nhau, vi du vira ¢d dinh dam, hoa tan 1an, vira sinh chét kich thich, gitp dap ting
dong thoi nhiéu loi ich trong mot 1an bon [9].

Phan bon vi sinh mang lai nhiéu loi ich thiét thuc cho nén nong nghiép bén
viing, trudc hét 1a tinh than thién véi moi truong, khong dé lai ton du doc hai trong
dat va nong san. Str dung phan vi sinh gitup giam dang ké luong phan hoa hoc can
bon, nho khai thac duoc nguén dam khi trod, 1an kho tan va céc chét dinh dudng san
co trong dat, tr d6 tiét kiém chi phi san xuét. Bén canh do, céc vi sinh vt ¢ ich con
g6p phan cai thién cau trac dat, ting do toi x6p va giit am, dong thoi kich thich bo 1é
phat trién, nang cao strc dé khang cta ciy trong trudce cac diéu kién bat loi va mam
bénh. Nhitng wu diém nay khién phan bon vi sinh dic biét pht hop voi cac hé thong
canh tac hitu co, VietGAP va ndng nghiép sach. Tuy nhién, bén canh nhirng mat tich
cuc, phan bon vi sinh cling boc 10 mdt s6 han ché can khic phuc. Hi¢u qua cua ché
phém phu thuoc nhiéu vao diéu ki€n ngoai canh nhu nhié¢t do, Am do, pH va ham
luong chit hitu co trong dat, cling nhu k§ thudt bon va bao quan. Thoi gian bao quan
cua phan vi sinh thuong ngén, dé bi nhiém tap khuén hodc suy giam mat s6 néu khong

duogc luu trir dung cach. Mit khac, khong gidng phan hoa hoc, rit kho dé kiém soat
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chinh x4c luong dinh dudng ma cay trong nhan duoc tir phan vi sinh. Thém vao do,
trén thi truong hién nay van tdn tai nhiéu ché phém kém chét luong, mat s6 vi sinh
thap hon cong bd hoic khong duoc kiém dinh chit ché, gay tam 1y e ngai cho ngudi
sir dung [2], [11]. Ngay nay, phan bon sinh hoc cling dugc coi la mdt phuong phap
dr:iy htra hen trong viéc kiém soat sinh hoc céc loai bénh cay tréng khac nhau chéng
lai nhiéu mam bénh tir dat. Dé phat huy tbi da hiéu qua, can két hgp phan bén vi sinh
v6i cac bién phap canh tac hop 1y, déng thoi ting cudng cong tac quan Iy chit luvong
va huéng dan k¥ thuat cho nong dan

1.4. Ung dung ciia xa khuén trong phén bén vi sinh
1.4.1. Kha niing khang nam

Peptide khang nim (AFP) nhu cic san pham tu nhién di dugc chimg minh vé
hiéu qua chéng lai nhiém nam, da duoc dé xuit 1a ung cu vién manh cia mot nhém
khang sinh moi [8]. Phat trién cac chién luge hiéu qua dé sur dung cac co ché khang
bénh thuc vat tu nhién chéng lai mam bénh thuc vat 1a mot trong nhirng muc tiéu
quan trong nhat trong nong nghiép hién dai [9, 10]. Cac dic diém ciu trac 1am cho
AFP c6 cac tinh chat vat 1y va hoa hoc dac biét: cation, ludng tinh (trc 1a wa nude va
wa md) va ky nudc. Cac acid amin phan cuc hoat dong voi mot sé lwong 16n cation
c6 mat & dau N, c6 lién quan chit ché dén co ché cia AFP ddi v6i qua trinh ly giai
mang té bao. Tinh ludng tinh 13 cau tric ¢ trong hau hét cac AFP va dong mot vai
tro quan trong trong vi¢c hoa tan mang. Du lugng ky nudc dugce hinh thanh bdi qué
trinh acyl hda céc acid amin ¢ phan dau C, day 1a mot trong nhing 1y do quan trong
cho tinh dic hiéu chon loc t& bao ciia AFP. Do ciu tric cation va ludng tinh, AFP
tiéu diét cac té bao nam thong qua cac co ché khac nhau va phuc tap khi & trong mang
dich va nhitng co ché dic biét nay duoc coi 1a yéu t6 quan trong cho xu huéng phat
trién khang thude it hon. Khéc véi thudce trir sdu hoa hoc, co ché cua AFP ¢6 thé hoat
dong thong qua ba ché do: trc ché sy tong hop thanh té bao nam, twong tac véi cac
thanh phﬁn trong mang va tac dong 1én cadc muc ti€u ndi bao, chrfmg han nhu ty thé va

dai phan tr axit nucleic. Do d6, AFP c6 thé trd thanh mot thé hé méi cua cac chat
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khang ndm khang khuan day hira hen trong cac tmg dung chéng nhiém tring trong

twong lai [11, 12].

Thanh té bao ndm 14 rao can dau tién cua té bao nam, co thé chéng lai tdc dOng
clia méi trudng bén ngoai va diéu chinh 4p suit thAm thdu mot cach hiéu qua. AFP 13
chat (e ché chitin synthase (CHS) va (1-3)-B-d-glucan synthase, din dén that bai
trong qua trinh tong hop thanh té bao, 1am gian doan hinh thai té bao binh thudng va
1am giam kha ning diéu chinh 4p suit thdm thiu cta té bao. Bén canh d6, hoat dong
ciia AFP trén mang té bao ndm ciing duoc quan sat thiy do cdu trac mang té bao khac
nhau gitta ndm va té bao thuc vat, twong tac nhu vay c6 chon loc dang ké. Nhin chung,
cac nha nghién ctru da dé xuit nhiéu gia thuyét khac nhau dé nghién ctru co ché hoat
dong ciia AFP trén co s¢ mang té bao, chang han nhu mé hinh "thung", "hinh xuyén",
"tham", "tong hop", v.v. [13, 14, 15, 16]. Cac chit ndi bao nhu mang itochondrial,
protein va nucleotide (DNA va RNA) ciing c6 thé 13 muc tiéu ciia AFP

1.4.2. Kha niing sinh chét kich thich sinh truéng

Vi khuan ving ré kich thich sinh truong thyc vat (PGPR) 14 vi khuan cu tri
trong viing 1é& cdy va c6 thé kich thich sinh truéng thuc vét thong qua nhiéu co ché
khac nhau. PGPR dong vai trd quan trong trong ndng nghiép bén viing bang cach
gilip ting nang suat cay trong dong thoi giam thiéu viée sir dung phan bén héa hoc
va thudc trir sdu. Chung hoat dong thong qua mot sb co ché, bao gdm diéu hoa
phytohormone, ting cudng hap thy dinh dudng, c6 dinh dam, hoa tan phosphate va
tang cudng strc dé khang cta thuc vat chdng lai cac tic nhan gdy bénh. Trong sb cac
co ché nay, vi¢c san xuat hormone sinh trudng thuc vat, dac biét 1a auxin, 1a mot
trong nhitng cach quan trong nhit ma PGPR anh hudng truc tiép dén su phat trién
clia cay trong. [17]

Kich thich sinh truéng thuc vat bﬁng xa khuan c6 hai loai: truc tiép va gian
tiép. Trong phuong phap truc tiép, cac phytohormone nhu IAA va cytokinin dugc san
Xudt cing vé6i qua trinh hoa tan cac khoang chét nhu sat va phdt pho bang cach san

xuét siderophore dé ting cudng dinh dudng cho thuc vat va 1-aminocyclopropane-1-
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carboxylic acid (ACC) deaminase. Trong phuong phap truc tiép, xa khuan gitp thuc
vat nhu tic nhin kiém soat sinh hoc. Chung c6 thé ting cuong thuc day sinh trudng
thuc vat va tiéu diét mam bénh thuc vat c6 hai bang cach kich thich h¢ thong khang
thudc cua thue vat. Chung c6 kha ning san xuat phytohormone, ¢6 dinh dam va ciing
o thé ngan chan sy phat trién cua tac nhan gay bénh thyc vat béng hoat tinh ddi
khang, dong thoi hd trg qua trinh hoa tan phosphate. Nhiéu loai xa khuan noi sinh
trén cdy trong di duoc bao cdo 1a c¢6 nhiu dic tinh thuc day sinh trudng thue vat.
Chung ciing duoc phat hién c6 dac tinh di khang véi nhiéu tac nhan gy bénh & ré

va gay bénh thuc vat. [18]

Axit ndole-3-acetic (IAA) 1a mdt auxin ty nhién dong vai tro quan trong trong
qua trinh phat trién cta ciy trong. IAA duoc san xuat bai nhiéu loai vi khuan ving
ré, dic biét 1a cac loai thudc chi Pseudomonas, Bacillus, Rhizobium va Azospirillum.
IAA kich thich su phat trién cta r& va ting cuong kha nang hap thu nudc va chat dinh
dudng cua cdy, do d6 cai thién kha nang chong chiu han han va thiéu hut dinh dudng.
Ngoai ra, IAA con tham gia vao nhiéu qua trinh sinh 1y quan trong khac, chang han
nhu quang hop, phan chia té bao, kéo dai té bao va diéu hoa biéu hién gen. Hon nira,
céc vi sinh vat san xuat IAA da chiing minh hi€u qua dac biét trong viéc gidm thiéu
cang thang do han han. Khong giéng nhu cic co ché nhu ¢b dinh dam va hoa tan phét
phat, cht yéu giai quyét cac han ché vé dinh dudng, IAA diéu chinh tryc tiép cau tric
thue vat va cac qua trinh sinh 1y ngay ca trong diéu kién dinh dudng t6i wu, mang lai
loi ich trong subt vong doi cia cdy. Tuong tu, siderophore va kha ning hoa tan
phosphate b6 tro cho IAA bang cach giai quyét thiéu hut vi luong va dudng cht, thic
day sinh truong [17].

1.4.3. Kha nang phan gidi cellulose

Cellulose 12 ngudn cacbon tai tao ddi dao nhét trén trai dat dé san xuét cac hoa
chét nguyén liéu c6 gia tri thwong mai gia ting, khi duoc chuyén doi hiéu qua thanh
cac don vi D-glucose don phan [19]. Su sdn c6 cua cellulose khién né tré thanh

nguyén liéu tho hiru ich dé san xuit nhiéu san pham hang hoa quan trong trong cong
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nghiép [20]. Ngay tir dau, ca thay phan hoa hoc va thity phan enzym d duoc sir dung
dé chuyén doi hiéu qua sinh khdi cellulose th thanh duong 1én men; 1am cho né tré
nén don gian dé str dung trong cac muc dich céng nghiép khac nhau. Phuong phap
cii hién dang duogc st dung nhu phwong phap phd bién nhit dé san xuét
monosaccharides tir cellulose. Ngoai ra, thuy phan héa hoc thuong dan dén su tich tu
cac san pham phy khéng mong mudn khong phai duong, giy ra cac van dé 16n trong
viéc thu hdi cc san phém thu duoc va st dung nhu mét san phém tiét kiém chi phi
[21]. Mit khac, thity phan enzym khic phuc tit ca cac van dé do va cé thé duoc st
dung hiéu qua hon thity phan hoa hoc. N6 ¢6 tiém nang 16n vé do hoa tan thap hon
trong moi truong nude [22]. Hé théng enzyme cellulase kiém soat hoan toan qué trinh
thay phan bang enzyme bao gom ba loai enzyme ngoai bao hoa tan: (1) 1, 4-B-
endoglucanase, (2) 1, 4-B-exoglucanase va (3) P-glucosidase (B-D-glucoside
glucohydrolase hodc cellobiase). Nhin chung, endoglucanase chiu trach nhiém cat
ngau nhién cac lién két B-1, 4-glycosidic bén trong doc theo chudi cellulose.
Exoglucanase chu yéu can thiét cho viéc cat dau khong khir cia chudi cellulose va
tach cac soi co ban tir cellulose tinh thé va B-1, 4-glucosidase thity phan cellobiose
va cello-dextrin hoa tan trong nudc thanh glucose [23, 24]. Hoat dong hiép dong cia
ca ba enzyme nay mang lai két qua tot nhat dé thay phan hoan toan cellulose tho
thanh glucose [25,26,27].

1.5. Cac nghién ciru gin day

1.5.1. Cac nghién ctru trong nuéc

Nim 2024, Dinh Quéc Long ciing nhoém nghién ctru da phan 1ap cac ching xa
khuan tr mau bun thd ¢ hd Khué Trung, Pa Nang. Két qua nhom nghién ciru thu
duogc 5 ching xa khuan tir miu bun, hau hét déu co kha ning khang khuén tbt voi cac
vi sinh vat kiém dinh nhu Pseudomonas aeruginosa khang tetracyline, Klebsiella
pneumoniae, Candida albicans, Escherichia coli, Enterococcus faecalis,
Staphylococcus aureus, Shigella sonnei, Acinetobacter baumanii, Salmonela

typhimuriuma.
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Nam 2023, Dang Thi Thanh Tam cung nhém nghién ctru da tuyén chon duoc
chung xa khuan c6 hoat tinh khang nim bénh Fusarium solani tir 36 ching phan lap
dugc. Ching xa khuan SR32 c6 ty 1é dbi khang cao nhét dat 51,67 + 0,96 %. Chung
SR32 mang gen PKS II, kich thuéc x4p xi 480bp, dong thoi téng hop enzyme
chitinase, siderophore. Chung dugc xac dinh 1a Streptomyces rameus SR32, ¢6 tiém
nang str dung 1am tac nhan sinh hoc kiém soat nam F. solani gy bénh théi qua sau
riéng.

Nguyén Thi Diéu Hanh cliing nhom nghién ciru di tién hanh phan 1ap xa khuan
tir 20 mau dat ¢ 2 tinh Bén Tre va Long An vao nam 2021. Két qua thu dugc 40 ching
xa khuan, trong d6 hon 50% cac ching xa khuan c6 kha ning sinh tong hop it nhat 1
trong 4 loai enzyme ngoai bao nhu amylase, cellulase, protease va chitinase. Va 17
chung xa khuan c6 hoat tinh khang it nhét 1 trong 4 chung vi khuan kiém dinh nhu
Bacillus subtilis, Bacillus cereus, Escherichia coli va Staphylococcus aureus va 24
chung xa khuan c6 kha nang d6i khang it nhat 1 trong 7 chiing nAm méc kiém dinh
Fusarium oxysporum, Fusarium equiseti, Neoscytalidium dimidiatum, Aspergillus

sp., Aspergillus fumigatus, Colletotrichum siamense va Penicillium chermesinum.

1.5.2. Cac nghién ctru nwéc ngoai

Nam 2025, Palla Madhu Babu cung nhém nghién ctru da phan 1ap duoc 54
chung xa khuan tir cac mau dit duoc thu thap tir 25 vi tri khac nhau tai An D6. Nhém
nghién ctru d tuyén chon duogc 6 chung cho kha niang hoa tan Phosphate,. Trong d6
c6 3 chung cho hoat dong tot nhat, dé san xuat IAA va duoc sir dung dé dénh gia trén
cay Eleusine coracana L.

Elmutasum O Ibnouf cing vao dong nghiép vao nim 2022 di phan lap va
tuyén chon mot sé chung xa khuan c6 kha ning khang khuan tir cac miu dat. Céc
mAu dat sau khi xir Iy va tién hanh phan lap di tuyén chon duoc ching D-3 c6 tiém
nang nhat. Sau d6 nhom nghién ctru da tién hanh chiét xuit chung xa khuan nay va
két qua thu dugc nhiéu chét c6 tim quan trong trong y té nhu: Hexadecane, 2,6,11,15-
Tetramethyl — Octacosane - Dodecanoic Acid, 1,2,3- Propane-triyl ester —

Hexatriacontane — Heptacosane - Eicosyl Acetate — Tritetracontane - Tetracosane,
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2,6,10,15,19,23-Hexamethyl - Myristic Acid vinyl ester — Tetratetracontane. Mot s6
chét c6 tac dung khang khuan, mot s c6 tac dung chdng di tng, chéng viém, chéng
ung thu, chdng nam, chdng oxy héa va mot s6 1a thanh phén thiét yéu trong my pham.

Nam 2020, Anupama Sapkota cung vdi cac cong sy cia minh da phan lap
dugc 41 chung xa khuan tir 11 miu dat tai Nepal. Sau khi nghién ctru dic diém sinh
thai, sinh 1y va sinh hoa ciing nhu khao sat kha nang khang khuan véi mét s ching
vi sinh vét kiém dinh. Nhém nghién ctru dd xac dinh duoc trong sb ching di phin
lap c¢6 70,7% la Streptomyces spp., 19,5% chung la Nocardia spp. va 9,5% la
Micromonospora spp. Trong s6 c¢6 ching xa khuan c6 43,34% ching c6 kha ning
khang khuan manh tir qu4 trinh sang loc. Nhém nghién ciru di tuyén chon dugc chung

C7 (Micromonospora spp.) cho hoat dong khang khuan pho rong t6t nhat.
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PHAN II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru
2.1.1. Miu dat

Mau dat duoc 14y & d6 sau 10-15cm dudi bé mit tir nhiéu khu vue rimg khac
nhau tai vuon quéc gia Phia Oéc — Phia Pén, Cao Bﬁng, Viét Nam. Cac mau duoc

dung trong tui polyethylene v6 trung va bao quan ¢ 4°C.

2.1.2. Céc chiing nam

Céc chung nam duoc st dung dé thir hoat tinh sinh hoc g6m 2 chung, duogc
trinh bay dudi bang sau:

Bang 2. 1 Céc chuing ndm

STT Tén chiing
1 Fusarium oxysporum
2 Rhizoctonia solani

Céc chung ndm duoc cung cap boi phong thi nghiém Cong nghé cao, Vién
Cong ngh¢ sinh hoc va Cong nghé thuc phém, Pai hoc M¢ Ha Noi
2.1.3. Mbi trudng nudi ciy

Céc moi truong duoc sir dung dé phan 1ap xa khuan

Bang 2. 2 M6i truong phan 1ap xa khuan

Tén moi truong Thanh phin Khoi lwong (g/1)
Tinh bot tan 10g
K2S04 29
KNO3 29
Casein 0,39
CSA MgS04.7H20 0,059
FeSO4.7H20 0,019
NaCl 359
Agar 209
Tinh b0t tan 10g
Casein 0,39
KNO3 29
NaCl 29
SC-CW MgSO4 0,059
FeSO4.7H20 0,019
CaCO3 0,029
Agar 209
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Tinh bot tan 10g
. Casein 0,39
Starch casein KNO3 2
Agar 209
Céac moi truong duoc sir dung dé nudi ciy xa khuan
Bang 2. 3 Méi trirong nudi cdy xa khudn
Tén moi \ A .
trwong Thanh phan Khoi lugng (g/1)
Tryptone 5,0
ISP 1 Cao nam men 3,0
Agar 20,0
Cao nérr} men 4,0
Dich chiét malt 10,0
ISP 2 Glucose 4,0
Agar 20,0
Bot yén,mach 20,0
ISP 3 Dung dich muoi vi lugng 1 1,0 ml
Agar 20,0
Tinh bot 10,0
K2HPO4 1,0
MgSQO4.7H20 1,0
NaCl 1,0
ISP 4 (NH4)2S04 2,0
CaCOs 2,0
Dung dich muoi vi lugng 1 1,0 ml
Agar 20,0
L-asparagine 1,0
Glycerin 10,0
ISP 5 K2HPO4 1,0
Dung dich muoi vi lugng 1 1,0 ml
Agar 15,0
Peptone 10,0
Cao nAim men 1,0
ISP 6 Citrate sit 0,5
Agar 20,0
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Glycerine
L-tyrosine
L-asparagine
K2HPO4
ISP 7 MgS04.7H20
NaCl
FeS04.7H.0
Dung dich muéi vi luong 1
Agar

Sucrose
K2SO4
MgCl2.6H2.0
Glucose
Cao nidm men
Dung dich khoang:
K2HPO4
TES
CaCl,.2H,0
Trace
L- proline
NaOH

R2YE

Dextrin
Tinh b0t tan
Cao thit
Tryptone
(NH4)2S04
CaCO:s

BFM1

Cao ndm men

Maltose
NaNO3
K2HPO4
NDYE Hepes buffer
MgS04.7H20
NaOH(1M)
Dung dich muéi vi luong 2
Agar

15,0
0,5
1
0,5
0,5
0,5
0,01
1,0 ml
20

10,3
0,025
1,012
1,0
0,5
Trong 100ml nude

cét

1,0 ml

10,0 ml

8,0 ml

0,2 ml

1,5 ml

0,5ml

20,0
20,0
10,0
5,0
2,0
2,0

5,6
112,5
11,5
11,5
238,5
6
10ml
2ml
20

Thanh phan dung dich mudi duoc sir dung trong cac méi trudng ISP

Bang 2. 4 Dung dich mugi A va Dung dich mudi vi liong

Dung dich mudi A (%)
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Pepton 20,09

Acid Citric 0,384 g

FeS04.7H.0 0,556 ¢

NH4OH (25%) 0,264g

Na2S203 1009

K2HPO4 109
H20 11
Dung dich mudi vi lwong 1 Dung dich muéi vi lwong 2
MnCl2.4H20 0,1g ZnCl; 40 mg
FeS04.7H20 01lg FeCl3.6H20 200 mg
ZnS04.7H,0 019 CuCl2.2H.0 10 mg
H20 11 MnCl,4H,0 10 mg
Na2B40O7.10H.0 10 mg
(NH4)6M07024.4H-0 10 mg
H20 11

Ngoai ra, nghién ctru con sir dung moi truong ISP9 c6 thay doi, bod sung
nguon carbon, nitrogen d€ nghién ctru dac di€ém sinh 1y, sinh hoa ctuia chung xa

khuan.

Bang 2. 5 Thanh phan méi truong I1SP9 va cac nguon carbon, nitrogen

Thanh phan Khoi lwong (g/1)
(NH4)2SO04 2,64
KH2PO4 2,38
K2HPO4. 3H20 5,65
ISP9 MgSO4. 7H20 1,0
Dung dich muéi vi luong 1,0 ml
Agar 20
Nguén carbon 1,0%
Ngudn nitrogen 1,0%
Nguon carbon Nguon nitrogen
Glucose L- Asparagine
Sucrose L- Tyrosine
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Maltose Glycerin

Dextrin Tryptone
Glycerol Peptone
Fructose (NH4)2S04

Moi truong nudi cdy nam mdc, nam men:

Bdng 2. 6 Méi truwong nudi cdy nam

Thanh phan Bot khoai tay Dextrose Nuée

Moi truong PD long 0,49 29 Vira da 100ml

2.1.4. Dung cu va thiét bj
Bang 2. 7 Dung cu va thiét bj

Thiét bi Hang
Tu cdy Vision scientific co.,Itd - Han Quéc
Can phan tich Ohaus - Trung Quéc
T nudi Memmert - Duc
Ta lic Labtech - Trung Quéc
Kinh hién vi quang hoc KRUSS - Puc
May HPLC Agilent - My
May chay gel Bio-rad - My
May PCA Takara - Nhat Ban
Lo vi song Sanyo - Nhat Ban
Noi hap Alp - Nhat Ban
May siéu am MRC - Israel

2.2. Phuwong phap nghién ciru

2.2.1. Phwong phap phén lap xa khuan

Can 10g dat mdi mau va nghién nhé trong cbi chay st (da khir tring). Sau d6

hoa tan trong 90 ml nudc mudi sinh 1y v trung (0,85% NaCl), lic trén may lic 150

vong/phut trong 10 - 20 phuat, dé lang 15 phut rdi dung pipet hiit 1 ml dung dich sang

6ng nghiém c6 9 ml nudc mudi sinh 1y méi. Tiép tuc pha lodng téi 10 va 10°°. Tur

mdi ndng d6 pha lodng cdy 1 ml vao dia petri dudng kinh 220 mm chira cic moi

30



truong phan 1ap. Nudi ¢ 28°C, trong thoi gian 14 ngay. Quan sat su phat trién cia

khuan lac sau cac khoang thoi gian nudi ciy thich hop, lam thuan va giir giéng [30].

Mau sic khuan ty khi sinh cta cac chung xa khudn duoc chia thanh 8 nhom
mau: White (W) nhom tring, Gray (Gy) nhém xam, Red (R) nhém do, Yellow (Y)
nhom vang, Green(Gn) nhom xanh, Blue (B) nhom xanh da troi, Violet (V) nhom

tim va nhém mau khéng xac dinh (X).
2.2.2. Phwong phap chiét hoat tinh khang nim tir xa khuén

Nguyén ly phwong phap tach chiét bing dung méi hiru co:

Dua vao kha ning hoa tan cta chat khang sinh trong dung méi hiru co nhu:
ethyl acetate, methanol, chloroform, acetone ma tién hanh tach chiét hoat chat khang
nam tho tir dich nuoi céy ctia xa khuan.

Cich tién hanh:

Chung xa khuan duoc nudi lac trong mdi truong long & 28°C, 120 rpm trong
7 ngay sau d6 1ay canh trudng dem li tam 10.000 v/p trong 10 phut, thu dich noi.

Phan dich sau ly tam s€ dugc bo sung ethyl acetate, butanol,... voi ti ¢ 1:1 vé
thé tich.

Hon hop dich nudi va dung méi duogc lic vai toc do 200 rpm & nhiét d6 phong
tu 1 +2 gio.

Hoat chét khang ndm tan trong dung méi hitu co phan thanh 2 pha r rét, dung
phéu chiét thu phan dich trong ethyl acetate phia trén. Sau d6, dich nay dugc loai bo
dung méi bang may quay ¢d chan khéng. Hoat chat khang nim thd sau khi quay ¢

s€ dugc hoa tan trong methanol va bao quan ¢ nhiét d6 -20°C. [29]

2.2.3. Phwong phap khao sat hoat tinh khang nim ciia xa khuén

2.2.3.1. Thir hoat tinh khang nim bing phwong phap duc 16 thach
Nguyén ly:

Hoat tinh khang ndm ctia chung xa khuan duoc thir bang phuong phap duc 16

thach. Mau thtr dugc nhod vao giéng duoc duc trén dia thach da duoc céy nim, mau
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thir tir giéng thach s& khuéch tan vao moi trudng thach gy wc ché sy phat trién cua

nam va tao vong khang nam hodc vong trc ché.
Cach tién hanh:

Céc chung nim duoc ting sinh ¢ méi trudng PD 1ong & 28°C trong 4-5 ngay.
Sau d6 13y 1 lugng ndm dinh bo sung vao méi truong PD 1% agar 4m (khoang 35-
40°C), lac déu dé ndm phan tan déu vao moi truong, sau d6 d6 ra dia doi kho va tién
hanh duc giéng. Sau d6 bd sung khoang 100-120ul mau thir vao giéng thach, u dia ¢
27°C va xem két qua sau 2-3 ngay.

Mau thir 12 chung xa khuan dugc nudi lic trong méi truong 1ong & 28°C, 125
rpm trong 4-5 ngay. Sau d6 1y khoang 100-120 pl dich nudi cho vao cac giéng da

duc san, U cac dia & 27°C va doc két qua sau 3-5 ngay.

Tién hanh ghi nhan két qua khang nim théng qua viéc do kich thudc vong

khang nAm xuét hién trén cac mat dia thach chtra nAm thur nghiém.

Hoat tinh khang nam duoc xac dinh dya vao kich thude vong khang nam. Do
duong kinh vong khang nim bang thudc kep Panmer. Két qua duoc doc theo cong
thirc:

HTKS=D —d (mm)

Trong do:

D: Puong kinh vong khang khuan/ khang ndm

d: Puong kinh 16 thach
2.2.3.2. Thir hoat tinh khang nim bing phwong phap cAy chim diém

Nguyén ly:

Chung xa khuan dugc cay cham di€ém trén moi trudng c6 nam moc. Xac dinh
kha nang urc ché cua xa khuan doi véi sy sinh trudng cia nam moc lya chon chung

xa khuan c6 kha nang trc ché nam moc tot

Cich tién hanh:
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Buéc 1: CAy cham diém tao khuén lac truéc

« Dung que cdy cham tir 3 dén 4 diém cach déu nhau trén dia thach PDA (hoic
ISP2). Mdi diém cdy tao thanh mot vong tron nho duong kinh khoang 2 — 3
mm.

« Pem u dia ¢ 28°C trong vong 3 — 5 ngay dé chung vi sinh vat phat trién on
dinh thanh cac khuan lac gia va tiét hoat chat khang nam ra ving thach xung
quanh.

Buéc 2: Do 16p thach chira bao tir nAm moc

« Chuan bi dich huyén phu bao tir nAm méc kiém dinh trong nudc cit vo tring
hozc nude mudi sinh 1y, diéu chinh mat 6 dat khoang 10° bao tir/ml.

« Hut 1 ml dich huyén phu bao tir tron déu vao dng nghiém chira 9 ml méi truong
thach mém (PDA chi chtta 0,7% — 0,8% agar) da giir 4m sén & nhiét do khoang
40°C —45°C.

« Lic nhe r6i d6 déu 16p thach mém chira bao tir nay lén bé mit dia thach di co

cac cham khuan lac vi sinh vat moc san tur trudce.

2.2.4. Phuong phap dinh lwgng IAA

Chung xa khuan dugc nudi lac trong moi truong long & 28°C, 125rpm trong
7 ngdy sau d6 1iy canh truong dem 1i tAm 10.000 rpm trong 5 phut, thu nhan dich noi.
Thém 1-2 ml thudc thir Salkowski (0,5 mL FeCls 0,5 M trong 98 ml H2SO4 97%) vao
1 ml dich ndi, lic déu va u toi & nhiét do phong 25-30°C trong 30 phit. Do do hip
thu quang pho tai A = 530 nm bang may quang pho ké UV-Vis. Xay dung dudng
chuan IAA (0-100 pg/mL) véi phuong trinh hdi quy tuyén tinh dé tinh nong d6 IAA
(ug/mL) trong CFS

2.2.5. Phwong phap xic dinh siderophore bing méi treong CAS

Céy cham diém chung xa khuan 1én dia thach Chrome Azurol S (CAS: blue
agar chita CAS, hexadecyltrimethyl ammonium bromide, piperazine). Nuéi ¢ 28°C

trong 7-14 ngdy, quan sat vong d6i mau tir xanh duong sang cam/vang quanh ving
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tham CFS, do dudng kinh vong sang (>5 mm xac nhan duong tinh). Ty 18 d6i mau ty

1€ thuan véi néng do siderophore.
2.2.6. Phuong phap xac dinh kha nang hoa tan phosphate

CAy cham diém trén moi truong thach Pikovskaya (Glucose 10 g/L, (NH4)2SOa4
0,5 g/L, NaCl 0,5 g/L, MgS0O4-7H-0 0,3 g/L, KCI 0,2 g/L, Ca3(PO4)2 5 g/LL (hoac
AIPO4/FePO.), yeast extract 0,5 g/L, agar 15-20 g/L, pH 7,0). Nuoi ¢ 28°C trong 7-
14 ngay, quan sat va do vong sang trong sudt quanh khuén lac (halo zone) do acid

hiru co hoa tan phosphate kho tan. Do duong kinh halo (mm).

2.2.7. Phuwong phap xac dinh kha nang phan giai cellulose.

Dinh tinh celluase: Céy diém xa khuén 1én dia thach CMC (NaNOs 2 ¢g/L,
K>HPO. 1 g/L, MgSOa4-7H20 0,5 g/L, KCI 0,5 g/L, FeSO4-7H-0 0,01 g/L, CMC-Na
10-20 g/L, agar 15-20 g/L, pH 7,0), nudi ¢ 28°C, 5-7 ngay. Nhuom Lugol 5% (10
phut), rira NaCl 1M. Do duong kinh vong phan giai >20 mm x4&c nhan ching sinh
cellulase c6 hoat tinh manh.

Dinh lugong hoat tinh cellulase (Miller 1959):

Nubi cdy xa khuan méi truong 1ong CMC 28°C, 200 rpm, 5-7 ngay. Ly tam
thu dich enzyme. Phan tng: 0,5 mL CFS + 0,5 mL CMC 1% 50°C 30 phut, thém
DNS, dun s6i 5 phut, do OD 540 nm. Tinh hoat tinh (U/mL): 1 U = 1 umol

glucose/phit tir dudng chuin glucose.
2.2.8. Phwong phap tach DNA tong s6

Nguyén tic:

Tach chiét DNA 1a k¥ thuat co ban trong cac phong thi nghiém phan tir, di
truyén va sinh vat hoc ndi chung. Phan tit ADN sau khi tach chiét cAn dam bao duoc
s6 lugng va chat lwong dé dap tng duoc cac phan tich sau. P6i véi mdi loai mo, té
bao quy trinh tach chiét s& khac nhau. Tuy nhién nguyén 1y tach chiét ADN tir té bao
van goém cac budc co ban sau: Pha mang — rira té bao bang lysis buffer, pha v& thanh

té bao cua xa khuin nho lysozyme; loai bo protein khdi DNA nhd cac enzyme
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proteinase K; tia nucleic acid — phan tach cac thanh phan cta té bao sau khi pha v&
thanh ba pha nho dung dich dém phenol : chloroform (1:1), pha trén cung chtra
nucleic acid, pha gitra 13 protein két ta, pha dudi cting chira cin té bao. Tiép do, loai
bé RNA bing Rnase. Sau cing, ADN duoc tia bang Ethanol, dugc lam khé va hoa
tan trong TE buffer.

Cac buéc thue hién: theo phuong phép cia Sambrook va Russell (2001)
Dich nuéi cdy xa khuan sau 2 ngay (50ml), lic déu, hut 3ml canh truong sang
dng falcon moi, dem ly tim 4000 rpm, trong 10 phut dé thu TB

Hoa tan sinh khéi TB trong 1000ul lysis buffer (TE25S), vortex déu va ly tam
& 10000rpm trong 10 phut dé loai dich va thu té bao. Rura té bao bang lysis buffer 2
lan nira.

Hoa tan té bao trong 500ul lysis buffer. B6 sung 28pul lysozyme (100mg/ml)
dé ndng @6 cudi cung 1a 5mg/ml, & & 37°C trong 2 gio.

Véi mdi mau xa khuan thém 40ul EDTA 0,5M va 5ul proteinase K, lic déu
nhe nhang va u ¢ 37°C trong 10 phut.

Thém 35ul SDS 10%, lic nhe va dé ¢ 37°C trong 10 phut, sau d6 u ¢ 4°C 10
phut.

Thém 70ul CH3COOK 5M, dé 15p & 4°C, b6 sung phenol-chloroform (1:1) =
V dung dich trong éng , dao déu, ly tim 10000 rpm trong 10 phut. Sau khi ly tim
thdy xuét hién 3 pha. Dung pipet hiit dich ndi phia trén sang dng eppendorf moi.

B6 sung tiép Chloroform véi thé tich bang dich trong 6ng, 1 10 phut ¢ 4 d6 C,
dao déu va ly tim & 10000 rpm trong 10p. Sau ly tAm xudt hién 2 pha, dung pipet thu
phan dich ndi phia trén. Tiép tuc tién hanh b6 sung véi Chloroform ti 18 1:1, u 10 phit

&4 d6 C va ly tim thém 1 1an nira va thu phan dich phia trén.

B0 sung 5ul RNAse, u 37 d9 trong 1 gio.
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B6 sung 1ml dung dich resin vao éng eppendorf véi ty 1& 1:1, dao déu, chay

cOt.
B0 sung 50l nude deion dé hoa tan DNA trong 6ng eppendorf méi.
DNA sau khi tich dugc chay dién di kiém tra trén ban gel agarose.
2.2.9. Phwong phap khuéch dai gen PCR
Nguyén ly:

K§ thuat PCR sir dung enzyme ADN polimeraza tong hop nén cac phan
tr ADN mai trong moi truong co 4 loai deoxyribonucleotides (dATP, dGTP, dCTP,
dTTP) va hai moi trén co s¢ khudén mau ADN nhét dinh d3 biét hodc chua biét trinh
tu. Cac doan ADN méi hinh thanh lai dugc st dung lam khuon mau. Sau nhiéu chu
ky, s6 lugng doan ADN néi trén duge nhan 1én gap nhiéu lan, nho vay c6 thé du sd

lugng dé tach ra, phan tich hoac tao dong,...
Cac budc thue hién:

Thanh phan phan tmg gom:

ADN khudn 1l

Moi xudi (10 pM) : 1,0 ul
Mdi nguge (10 pM) 1,0 ul
DMSO 1,0 ul

2X Master Mix (PROMEGA) 10,0 pl
H20 deion 6 ul
Téng phan tng :20,0 pl

Xa khuan sau khi nuéi cdy dugc ly tim & 4000rpm & 4°C trong 10 phut dé thu
té bao. DNA tong sb ctia xa khuan dugc tach theo phwong phap ciia Sambrook va

Russell (2001). Phan ung dugc thuc hién vai chu trinh nhiét 1a: 94°C: 5 phtt, 25 chu
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ky (94°C: 30s, 55°C: 30s, 72°C: 60s), 72°C: 10 phut va mau dugc giit & 4°C. Mdi chu
ky gom ba giai doan khac nhau:

H
5
.r.

TG HC7 W T :
i ! pi3@ Di30: 1:00i10:08F ==

TaKaRa PCR Thermal Cycler

Hinh 2.1 Chu trinh PCR

- Giai doan bién tinh & 90 + 95°C: Budc dau tién trong hé théng nhan bdi PCR
13 1am bién tinh mau ADN bang cach ting nhiét do trong phan tGng 1én 95°C. Ngoai
ADN ngudn ra, trong ong nghiém con chira mot lugng du thira hai moi
oligonucleotide, mot ADN polimeraza bén nhiét (vi du, Taq ADN polymerase tach
chiét tir vi khuan Thermus aquaticus), va bon deoxyribonucleotide. Nhi¢t do duoc
gilt khoang 1 phut.

- Giai doan gén mdi & 45 + 65°C: O giai doan nay, nhiét d6 ctia hon hop duge
lam nguoi dan xudng ~55°C. Trong giai doan nay, cac moi bat cip voi cac trinh tu

bd sung trong ADN ngudn.

- Giai doan kéo dai ¢ nhiét d§ 70 +~ 75°C: Giai doan nay, nhi¢t d§ dugc tang
1én ~75°C, day la nhiét do tdi wu cho churc nang xuc tac cua Taq ADN polimeraza,
tién hanh tong hop theo chiéu 5’ — 3’ bo sung cac dNTPs tao mach ADN méi.

San pham cua phan tng s& duoc kiém tra bang chay dién di trén gel agarose
1%. Kich thude doan DNA thu duoc sau khi khuéceh dai duge so sanh trén thang DNA

chuan.
2.2.10. Phwrong phap dinh danh chiing xa khuin bing doan gen 16S rDNA

Sau khi tach DNA tong s cta chiing xa khuan, tién hanh khuéch dai gen 16S
tDNA bing phuong phiap PCR véi cip mdi dic trung 27F - (5-
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AGAGTTTGATCMTGCCTCAG-3’) va 1492R - (5°-
TACGGYTACCTTGTTACGACTT-3"). San phdm PCR sau d6 duogc giai trinh tu
bang phuong phap Sanger.

DPoan trinh ty gen sau d6 dugc so sanh voi co sé dit liéu trén GenBank béng
cong cu BLAST SEARCH trén trang web cua NCBI

(https://www.ncbi.nlm.nih.gov/). Tir bang m6 ta mdi quan hé giira cac loai trén

BLAST, copy khoang 20 trinh tu FASTA ctia 20 loai c6 quan hé gin nhat va
lwu dudi dinh dang file .text. Sau d6 sap xép trinh ty nucleotide trén phan mém

Bioedit va két qua duogc luu dudi dang file .fsa.

Xay dung ciy phat sinh chung loai bang file .fsa trén phan mém Mega-
X.

2.2.11. Phuong phap nghién ciru diic diém sinh hoc

Pic diém hinh thai:

Mau sic khuan lac cua ching xa khuan khi nuéi trén cac moi truong tur ISP 1
dén ISP 7 thuong khac nhau, ddy 13 yéu t6 du tién dé phan loai xa khuan theo Chuong
trinh xa khuan quéc té (ISP,1974). Khuan ty khi sinh va khuén ty co chat ciia chung
xa khuén so v6i bang mau Trerner va Buckus (Tresner,1963): mau sic khuan ty khi
sinh ctia ching xa khuan dugc chia thanh 8 nhom mau: nhom mau trang (White),
nhom mau xam (Grey), nhdm mau do (Red), nhom mau vang (Yellow), nhom mau
xanh luc (Green), nhom mau xanh da troi (Blue), nhém mau tim (Violet) va nhom
mau khong xac dinh (X). Ciing v6i mau sic cua khuan lac thi kha ning sinh tic t6 tan
va su hinh thanh sic t§ melanin ciing 13 mét trong nhiing tiéu chuan co ban dé phan

biét cac chung xa khuan [31, 32, 33]

Ngoai ra, cic mau con duge nhudém Gram bang phuong phap Hucker cai tién

va soi dudi kinh hién vi quang hoc c6 d6 phong dai 1000X

Pic diém sinh 1y:
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Quan sat kha ning dong héa ngudn carbon va nitrogen ctia xa khuan lan luot
trén moi truong ISP9 ¢6 bd sung 1% cac ngudn carbon va 1% ngudn nitrogen tuong
ung (Shirling and Gottlieb, 1966; Stanley and Holt, 1989). Nu6i ¢ 28°C sau 5-7 ngay

tién hanh danh gia kha ning déng hoa cac ngudn carbon va nitrogen [32, 33].
2.2.12. Phwong phap tao ché pham phan bén vi sinh

Phuong phap tao ché pham phan bon vi sinh tir xa khuan bao gdm nudi ciy
16ng quy mé 16n, tron chit nén va siy kho dé dat mat do 103-10° CFU/g, phu hop tng

dung cho cay trong.
Nuéi cay nhan giong va lén men

Nhan giéng: Ciy xa khuan tuyén chon vao méi truong 16ng ISP2 hoic R2YE,
28°C, 200 rpm, 48-72.

Lén men chinh: Chuyén 5-10% giéng vao thiét bj 1én men 10 L (m6i trudng

R2YE), 28°C, 96-120 gid, dat 10°-10'° CFU/mL. Kiém soat pH 6,8-7,2.
Tron chat nén va tao hat
Ly tam dich 1én men (8.000 rpm, 15 phut), c6 dic sinh khdi u6t.

Tron ty 1€ 1:1-1:2 voi chit nén: bot talc + gum arabic 10%, CaCOs 5-10%
(diéu chinh pH), mat dudng 2% (ngudn C), dat sét bentonite 20-30% (chat két dinh).

Khqu tron tao hat Am duong kinh 2-4 mm.
Say kho va kiém tra chét lugng

Say kho tang soi 40-45°C, 2-4 gio hodc siy phun 60-80°C dat d6 am <10%.
Mat d6 vi khuan >10® CFU/g, séng sot >80% sau 6 thang 28°C.

Kiém nghiém: Bém CFU trén thach R2YE/ISP2, hoat tinh IAA/ siderophore/
phosphate/ khang nam/ celluase, tap nhiém <105 CFU/g
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PHAN III. KET QUA VA THAO LUAN

3.1. Phan lap chiing xa khuin tir miu dit Cao Bang

Tir cac mau dat duoc thu thap ¢ vuon qudc gia Phia Odc — Phia Pén, Cao
Béng, Viét Nam & d6 sau 10-15 cm dudi bé mat tir nhiéu khu vuc khac nhau trong
ring. Cac mau duge dit trong thi polyethylene vo trung, dong chit va bao quan & 4°C

cho dén khi can dung.

Hinh 3. 1 Cac mdu dat tir rieng Phia Odc — Phia Pén

Can 10g dat mdi mau va nghién nhé trong cdi chay st (da khtr tring). Sau do
hoa tan trong 90 ml nudc mudi sinh 1y vo trung (0,85% NaCl), lic trén may lic 150
vong/phut trong 10 - 20 phat, dé lang 15 phut rdi dung pipet hiit 1 ml dung dich sang
6ng nghiém cé 9 ml nude mudi sinh Iy méi. Mau pha loang dugc ciy trang trén moi
truong BFM1, ISP2, SC-CW, Starch casein. Nudi ¢ 28°C, trong thoi gian 14 ngay.

Quan sat su phat trién ctia khuan lac timg ngay dé chon loc.
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Hinh 3. 2 Bia phdn ldp mét s6 mau dat tir rieng Phia Odc-Phia Dén

Céc ching phan 1ap dugc dem di quan sat hinh thai khuan lac, mau sic khuan

ty. Két qua phan 1ap duoc 48 ching xa khuarn tir cac mau dat tai rimg Phia Oéc —

Phia Dén.

PO09-12

PO08-10

PO04-7.2

Hinh 3. 3 Hinh dnh khuan lac ciia mét so ching xa khudn phan ldp dioc
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Bdng 3. 1 Ddc diém hinh thdi ciia 48 ching xa khudn trén méi truong ISP2

STT | Ching Dic diém hinh thai
1 TN1 Khuén lac tron mau xam den, bé mt phang, kich thude tir 1- 2mm
2 TN2 Khuén lac tron mau vang xam , bé mit phang, kich thudc tir 2-3mm
3 TN31 Khuan lac nhian mau xam , bé mat nhan, ¢6 bao tr mau xanh xam,
' kich thudc tir 1-2mm
4 TN3.2 | Khuan lac nhian mau cam, bé mit nhan, kich thuéc tir 1-2mm
Khuan lac det mau trang duc, bé mat c6 nhan gitra, kich thuédc
5 TN3.3 \
tor 1-2mm
Khuan lac lan méng, bé mat min, , mau trang trong, kich thudc 3-
6 TN4
4Amm.
Khuan lac dang cum tron, hoi 18m xudng ¢ gitra, bé mat nhan nhe,
7 TN5 C NI .
mau vang nau, kich thuéc 2—4 mm.
8 TN6 Khuan lac tron , bé mat phan, mau trang, kich thude 16n (3- 5 mm).
9 TN7.1 Khuan lac nhin, mau tring xam, kich thudc 4-6 mm.
Khuan lac dang tron, khdng 10i, phan, bé mat tron, mau trang vang,
10 TN7.2 , .
kich thudc 2—4 mm.
Khuén lac mau cam, bé mit nhén, c6 bao tir mau den, kich thudc tir
11 TN8
2-3mm
12 TNO.1 Khuan lac 16m, bé mat go ghe, mau tim nhat dac trung, kich thudc
3-5mm.
Khuan lac lan mong, bé mat min, mau xanh 14, kich thude 4- 6mm
13 TN9.2 X
nhung mong.
14 TN10 Khuan lac tron , méng, bé mat min, mau xanh 14, khé kich thudce tir
1-3mm.
15 TN11 Khuan lac tron nhan, mau tim hong, Kich thude tir 4-6mm
16 TN12 Khuan lac nhan mau trang trong, bé mat nhan, kich thudc tir 2-3mm
Khuan lac nhan mau xam trong, ria mau trang, bé mat nhan, kich
17 TN13 R
thudc tir 2-3mm
18 TN14 Khuan lac tron mau nau ria mau trong, bé mat nhan, kich thudc tu
1-2mm
19 TNI5 Khuan lac hinh tron mau trang, bé mat 161 ¢ gitra, ria tron déu, cé
bao tir mau xam, kich thudc 3-5 mm
20 TN16 Khuan lgc hinh tron mau nau den, bé mat c6 bao tir 101, ria nhan
khong déu, kich thudc 2—-3 mm
Khuan lac hinh tron, mau trang nga, bé mat nhan, ria gon song, kich
21 TN17 .
thudc 3-5 mm
22 TN18 Khuan lac nhdn mau nau trang, bé mdt nhan, kich thudc tir 1-3mm
Khuan lac hinh tron, mau trang nga, bé mat nhan, ria ggn séng, kich
23 TN19 .
thude 3-5 mm
24 TN20 Khuan lac tron, mau vang, bé mat 161, ria déu, tron, kich thudc
2-3 mm
Khuén lac hinh tron, mau xanh lam nhat, bé mit 16i cao, ria tron,
25 TN21 . j
kich thudc 1-2 mm
2 TN2? Khuén lac hinh tron, mau nau nhat, bé mit kho, ria nhan, kich thude

34 mm
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Khuan lac hinh tron, mau xanh lyc nhat, bé mat nhan bong, ria déu,

20| TN23 | ieh thude 1-2 mm
28 TN24 Khu’an lac hinh tron, mau tim nhat, b& mat 1061, ria gon song, kich
thudc 2—4 mm
Khuan lac hinh tron, mau vang cam, bé mat 16i bdng, ria tron, kich
29 TN25 .
thude 1-2 mm
Khuan lac hinh ovan, mau nau dam, b& mat nhan, ria gap khuc, kich
30 TN26 .
thudc 2-3 mm
Khuan lac hinh tron nhan, mau xam dam, bé mat nhan, ria gap khtc,
31 PO11-3 ] .
kich thudc 2—3 mm
30 PO04-8 Khuén lac tron mau hong dém,ria ngoai mau trang, bao tir mau trang
nho 1én trén bé mat thach, kich thudc tir 3-4mm
33 PO04-9 Khuén lac hinh bong hoa mau do, ria ngoai mau trang, bao tir mau
trang nho 1én bé mat thach, kich thude 3-4mm
34 PO04-72 Khuan lac mau hong trang, hinh bong hoa, bé mat 161, kich thudc tir
3-5mm
35 PO08-10 Khuén lac tron 16m ¢ gitra mau vang, bao tir mau trang noi han 1én
trén bé mat thach, kich thudc tir 4-6mm
36 PO-Nau Khuan lac tron & gitta mau nau duc, bao tir mau den noi han 1én trén
bé mat thach, kich thudc tir 4-6mm
Khuan lac tron nhin, mau nau den, hinh tron, bé mit nhan, bao tu
37 PO-Den L , e
mau trang, kich thudc tir 5-7mm
38 PO02-1 Khuan lac mau xanh trang hinh tron, c6 ria gon séng, kich thudc tir
5-7mm
39 | POOS- 121 Kerlan‘l(;lC mau tim trang hinh tron, c6 ria gon song, kich
thudce tir 2-4mm
40 | PO09-12 | Khuén lac tron nhin, mau tim, bé mit nhin, kich thudc 4- 6mm
a1 PO03-126 Khu’an ‘lac mau vang trang hinh bong hoa, c6 ria gon séng, kich
thudc tir 3-5mm
42 PO04- 59 Khu’an }ac mau trang sang hinh tron, bé mat 161, bao ti trang, kich
thudc tir 3-5mm
Khuan lac tron mau nau den, bao tir mau trang noi 18én trén bé mit
43 | PO0B-32 | 4y och, kich thudc tir 3-5mm
44 POO1- 96 KPuan llac maur do‘ hong ¢ gitra nhd 1én, bé méat nhan, bao t&r mau
trang, kich thudc tir 5-7mm
45 PO02- 83 I%huan lrac mau’ ho‘ng nhat & gilta nho 1€n, bé mat nhan, bao tor mau
hong, kich thudc tir 6-7mm
Khuén lac mau vang ¢ giira nhd 1én, bé mit nhin, bao tr mau tring,
46| POOS62 |1k thuse tir 4-6mm
Khuén lac mau tring nhat & giita 16m, bé mat 16i, bao tir mau xam,
47| POOA-55 |1 ch thuse tir 6-7mm
48 PO04 - 58 Khuan lac tron mau be duc ¢ gitta 10m, bé mat nhan, bao tr mau

vang, kich thudc tir 3-5mm
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3.2. Sang loc chiing xa khuén c¢6 kha ning khang nim, c6 hoat tinh sinh hoc tot

3.2.1. Hoat tinh khang nim caia cac chiing

Trong nghién ctru ndy, hai ching ndm Fusarium oxysporum va Rhizoctonia
solani duoc lua chon lam ddi tuong kiém dinh hoat tinh di khang vi day Ia hai trong
s6 cac tac nhan gay bénh c6 ngudn gdc tir dat (soil-borne pathogens) nguy hiém va
phé bién nhat ddi véi cay trong néng nghiép.

o Fusarium oxysporum: La tac nhan chinh gay ra bénh héo rii (Fusarium wilt)
va thdi r& trén nhiéu loai cdy trong co gi trj kinh té cao (nhu ca chua, chubi,
dua lu6i). Loai ndm nay c6 kha ning xam nhap vao hé thong mach dan cia
cdy, lam tic nghén qua trinh van chuyén nudc va dinh dudng, din dén cay héo
va chét nhanh chéng.

« Rhizoctonia solani: Gay ra bénh 16 ¢6 &, thdi gbc & giai doan cdy con. Chiing
tan cong tryc tiép vao phan ré va co ré giap mat dat, 1am hoai tir mo cay.
Viéc dinh hudng phét trién ché pham phan bon vi sinh khong chi nham cung

cip dinh dudng ma con hudng téi muc tiéu kiém soét sinh hoc (Biocontrol). Mot ché
pham phan bon vi sinh 1y tudng can duge bon tryc tiép vao vung ré. Do d6, néu ching
xa khuan tuyén chon c6 kha ning @c ché manh su phat trién cta F. oxysporum va R.
solani, chung s& tao ra mot "hang rao sinh hoc" bao vé bd ré non yéu cua cay trong
khoi cac mam bénh trong dt, tir d6 gitip cdy phat trién khoe manh va ting ning suat.
Do d6 to1 lya chon hoat tinh khang nam la diéu kién dau tién dé sang loc chung xa
khuan mong mudn.

48 chung da phan lap dugc nuoi trong méi truong ISP2 1éng & 28°C, 150 rpm
trong 7 ngay. Dich nudi cdy duoc dung dé thir hoat tinh khang nam bang phuong
phap duc 15 thach, két qua thé hién & Bang 3.2 va phuong phép cdy chdm diém (Hinh
3.4)

Bang 3. 2 Hogt tinh khang ndm cia 48 chiing xa khudn phan ldp diroc

. Chiing nim
STT Chiing Fusarium oxysporum (D-mm) Rhizoctonia solani (D-mm)
1 TN1 - -
2 TN2 12,5+ 0,4 10,2+0,3
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3 TN3.1

4 TN3.2

5 TN3.3 - -

6 TN4 19,2+ 0,6 16,5+ 0,5
7 TN5 85+0,2 -

8 TNG6

9 TN7.1 - -

10 TN7.2 10,0+ 0,3 8,0+£0,2
11 TN8 -

12 TN9.1

13 TN9.2 - -

14 TN10 16,5+ 0,5 14,1+0,4
15 TN11 - -

16 TN12 9,5+0,3 75+0,2
17 TN13

18 TN14 - -

19 TN15 11,2+0,4 95+0,3
20 TN16

21 TN17

22 TN18

23 TN19 - -

24 TN20 13,0+ 0,5 11,5+0,4
25 TN21

26 TN22

27 TN23

28 TN24 - -

29 TN25 9,0+0,3 8,5+0,2
30 TN26

31 PO11-3 - -

32 PO04-8 17,8+0,7 15,2+ 0,5
33 PO04-9 12,0+ 0,4 10,5+ 0,3
34 PO04-72 - -

35 PO08-10 9,5+0,2 8,0+0,2
36 PO-Nau - -

37 PO-Den 11,5+ 0,4 9,0+0,3
38 PO02-1 - -

39 POO05- 121 145+0,5 12,0+ 0,4
40 PO09-12 - -

41 PO03-126

42 PO04- 59

43 PO06-32

44 POO01- 96

45 PO02- 83 - -

46 PO05-62 17,0+ 0,6 13,5+ 0,4
47 PO04 - 55 - -
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| 48 | PO04-58 | ]

Hinh 3. 4. Hogt tinh khang ndm cia mét sé ching
Két qua xac dinh kha ning khang ndm cua cac chiing xa khuan phan 1ap duoc
thé hién ¢ Bang 3.2 cho thiy su phan héa rd rét vé hoat tinh sinh hoc. Trong téng sd
48 ching khao sat, chi ¢ 15 ching (chiém ty 1€ 31,25%) thé hién kha nang uc ché su
phat trién ctia ndm Fusarium oxysporum hodc Rhizoctonia solani. Biéu nay phan anh
dung dic tinh phan bd ngau nhién ciia cac ching vi sinh vat ¢6 lgi trong méi truong
dét tu nhién.
Péng chu ¥, két qua ghi nhan mot s6 chung ¢ hoat tinh di khang khang ndm
vuot trdi va on dinh, bao g@)m cac chung: TN4, PO04-8, PO05-62 va TN10.
« Trong d6, chung TN4 cho hoat tinh cao nhat véi dudng kinh vong v6 khuan
dat 19,2 mm ddi véi F. oxysporum va 16,5 mm d6i voi R. solani.
« Tiép d6 1a chung PO04-8 véi dudng kinh vong trc ché 1an luot dat 17,8 mm

va 15,2 mm.

46



« Céc chung con lai da phan cho vong khang nim & murc do trung binh hoic yéu
(dao dong tir 7,5 mm dén 14,5 mm). Dic biét, hau hét cac ching c6 kha ning
khang R. solani déu thé hién kha nang khang F. oxysporum, chimg t6 tinh phd
rong trong co ché d6i khang cuia cac chung nay.

Su xuat hién ciia cac vong khang nidm rd nét cho thiy cac ching xa khuan
tuyén chon c6 kha ning tiét ra cac hop chit wrc ché ngoai bao manh mé. Theo cic
nghién ctru trude day (Elmutasim et al., 2022), kha ning ddi khang ndm ctia nhom xa
khuan thudng xuét phét tir viéc chiing san sinh ra cac enzyme thity phan vach té bao
nam nhu chitinase, glucanase, hoic sinh tong hop cac chat khang sinh tha cap c6
trong lugng phan tir thap, dé dang khuéch tan vao méi trudng thach.

Hoat tinh d6i khang manh mé cuia cac chung nhu TN4 va PO04-8 dbi véi ca
hai loai nAm bénh gdc ré nguy hiém ching minh tiém ning Gng dung rat 16n cua
chung trong viéc kiém soét sinh hoc (Biocontrol). Tir két qua ndy, 15 ching xa khuan
co hoat tinh khang nam s& tiép tuc duogc lua chon lam ngué)n vat liéu dau vao dé danh
gi4 kha nang sinh tong hop phytohormone Indole-3-Acetic Acid (IAA) & budc nghién

ctru tiép theo.
3.2.2. Kha ning sinh téng hop phytohormone Indole-3-Acetic Acid (IAA)

Kha ning sinh téng hop hormon kich thich sinh truéng thuc vat IAA 1a mot
trong nhimg dic tinh quan trong khi tuyén chon cac chung vi sinh vét dé ing dung

trong tao ché pham phan vi sinh..

Thi nghiém duogc tién hanh trén 15 chung xa khuén c6 hoat tinh doi khang
nam. Ham luong IAA sinh ra trong méi truong 10ng bo sung L-tryptophan dugc dinh

luong bang thudc thir Salkowski & budc song 530 nm (Bang 3.3).

Bang 3. 3 Kha ning sinh tong hop IAA ciia 15 ching xa khuan

STT | Chiing Nong d6 IAA (ug/mL)
1 [TN2 155+0,7
2 | TN4 452+15
3 |TN5 75+0,2
4 |TN7.2 18,1+0,8
5 | TN10 32,8+1,2
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6 | TN12 10,6 + 0,4
7 | TN15 254 +1,1
8 | TN20 20,5+ 1,0
9 | PO04-8 38,6+1,8
10 | PO04-9 22,0+0,9
11 | PO08-10 12,2 +0,5
12 | PO-Den 14,8 +0,6
13 | PO05-121 285+15
14 | PO05-62 352+14
15 | TN25 9,8+0,3

Két qua cho thiy 100% céac ching déu c6 kha ning chuyén hoa L-tryptophan
thanh TAA, dao dong tir 7,5 dén 45,2 pg/mL. Cac ching TN4 (45,2 pg/mL) sinh tong
hop IAA véi ham luong cao nhét, tiép theo 1a cac chung PO04-8 (38,6 pug/mL) va
PO05-62 (35,2 pg/mL). Viéc tiét ra lwong 16n phytohormone IAA gitp kich thich su
phan chia té bao, thiic day hé ré cay trong vwon dai va phan nhanh, tao tién dé dé cay

hép thu dinh dudng t6t hon.
3.2.3. Kha nang sinh siderphore cua cac ching

Sét 1a mot nguyén t6 vi luong thiét yéu cho su phat trién cua vi sinh vat va
thuc vat, nhung thudng ton tai trong dat dudi dang cac hop chat khdng hoa tan ma
sinh vat kho hap thu. Viéc tiét ra siderophore - cac phan tir hitu co khdi luong phan
tir thap c6 i lyc rat cao vai ion sit (Fe* ) - 1a mot co ché quan trong gilip xa khuan

canh tranh dinh dudng va déi khang voi nam bénh thuc vat.

Thi nghiém duoc thuc hién béng cach céy chdm diém 15 ching xa khuén 1én
moi truong do thach CAS (Chrome Azurol S) chi thi mau xanh lam dic trung, nudi
am & 28°C trong 4 ngay. Khi Siderophore dugc tiét ra, chiing s& gianh lay ion sit tir
phtic hé CAS, lam d6i mau thach xung quanh khuén lac tir xanh lam sang vang cam.

Puong kinh vong halo d6i mau (mm) dugc do dac chinh xac va thé hién & Bang 3.4.

Bang 3. 4 Puong kinh vong doi mau tao phic hé Siderophore trén méi trirong

thach CAS
STT | Ching Kich thuwéc vong halo (mm)
1 TN2 -
2 TN4 225+0,6
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3 TN5 10,5+0,3
4 TN7.2 -
5 TN10 154+0,5
6 TN12 -
7 TN15 11,0+0/4
8 TN20 -
9 PO04-8 185+0,5
10 PO04-9 -
11 PO08-10 -
12 PO-Den 12,0+ 0,4
13 | PO05-121 145+0,5
14 PO05-62 20,2+0,8
15 TN25 9,5+0,2

(Ghi cha: "-" la khong tao vong halo hodc vong halo < 5mm)

Két qua cho thiy, c6 p Trong d6, TN4 va PO05-62 tao vong halo 16n nhat (1an
luot 13 22,5 mm va 20,2 mm). Kha ning ndy ching minh co ché d6i khang nim cua
TN4 va PO05-62 khong chi nhd tiét khang sinh ma con nhd co ché canh tranh dinh

dudng (sat) véi tac nhan gay bénh.
3.2.4. Kha niang phan giai cellulose cuiia cac chiing

Cellulose 1a thanh phan chinh cua vach té bao thuc vat va 1a ngudn phé phu
pham hiru co doi dao nhét trong tu nhién. Kha ning phan giai cellulose thong qua
viéc tiét hé enzyme cellulase ngoai bao 1a mot dic tinh quy gid cia xa khuan, giap
xuc tién qua trinh mun hoa, cai tao do phi nhiéu cho dat va phan huay réc thai néng

nghiép.

9 ching da tuyén chon dugc xac dinh kha ning phan giai cellulose bang
phuong phép cdy chim diém trén moi truong CMC, nudi 4 ngay ¢ 28°C, nhudém bang

dung dich lugon. Két qua dugc thé hién trén Bang 3.5

Bang 3. 5 Purong kinh vong phan gidi cellulose cua cac ching xa khudn

STT| Chiung |DPwong kinh vong halo (mm)
1 TN4 254+0,8
TN5 125+0,4
TN10 215+0,7
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4 TN15 20,5+0,5
5 | PO04-8 19,0+0,6
6 | PO-Den 14,0+ 0,5
7 |PO05-121 18,5+ 0,6
8 | PO05-62 23,1+0,5
9 TN25 11,5+0,3

Dua trén s liéu & Bang 3.5 (va Hinh 3.5), ca 9 chung khao sat déu thé hién
vong phan giai co chit vo cung rd rét. Chung xa khuan TN4 tiép tuc thé hién hoat
tinh dan dau vuot bac véi duong kinh vong thily phan co chat cellulose dat t&i 25,4
mm, bam duoi sat sau la ching PO05-62 véi 23,1 mm va chung TN10 véi 21,5 mm.
Két qua nay khang dinh hé enzyme cellulase ndi sinh duoc bai tiét t6t ra bén ngoai

moi truong.

TN4 PO05-62 TN10

TN15 PO-Den TN25
Hinh 3. 5 Hinh dnh vong phan gidi cellulose cia mét sé ching xa khudn

3.2.5. Kha niang hoa tan phosphate cua cac chung

Phosphorus (L4n) 1a mot nguyén t6 dai luong thiét yéu cho sy sinh truéng va
phat trién cia thyuc vat. Trong moi trudng tu nhién, mic di luong lan tong sb trong
dat kha doi dao, phan 16n chung lai bi ¢b dinh dudi dang cac hop chét vo co khé tan
nhu tricalcium phosphate (Cas(POs)?) & dat trung tinh/kiém, hodc aluminum
phosphate (AIPQ4), sit phosphate (FePO4) & dat chua. Kha ning chuyén hoa cac hop
chét 1an kho tan nay thanh dang ion hoa tan (chu yéu 1a HoPO4 - vd HPO4?) dé ciy
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trong d& dang hap thu 1a mot trong nhitng tiéu chi quan trong nhat khi tuyén chon vi

sinh vat vung r€.

Do d6, kha ning sinh tong hop céc acid hitu co ngoai bao (nhu gluconic acid,

citric acid) giup hoa tan 1an vo co két tia thanh dang ion tw do (H2PO4 va HPO4?) 13

mot ddc tinh quan trong cua vi sinh vat phan giai lan. Tién hanh céy chidm diém 9

chung xa khuan da qua sang loc 1én méi trudng dic ching Pikovskaya (chira co chét

khé tan Cas(POa)2 tao dd duc sira toan dia). Khi ching hoa tan dugc lan, dia thach

xung quanh khuén lac s& bi phan giai va chuyén bién thanh vong halo trong sudt. Két

qua do dac dugc thu thap tai Bang 3.6.

Bang 3. 6 Khd ndng hoa tan tricalcium phosphate ciia cac ching xa khuan trén moi

truong Pikovskaya

STT Chiing Kich thwéc khuan lac Kich thwéc vong halo
(mm) (mm)

1 TN4 6 26,5+ 0,6
2 TN5 4 -

3 TN10 5,5 152 +0,4
4 TN15 5 24,0+ 0,5
5 PO04-8 6 142 +0,4
6 PO-Den 45 -

7 PO05-121 5 125+0,3
8 PO05-62 6,5 20,5+£0,5
9 TN25 4 -

Hinh 3. 6 Hinh anh de;hach Pikovskaya thé hi¢n vong hal

xa khuan

0 phan giai lan cua céc chang

S6 liéu & Bang 3.6 phan anh 16 rét sy phan hoa vé kha nang tiét acid hitu co

cua cac chung. Mac du cd 9 ching déu sinh trudng sinh tét trén moi truong
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Pikovskaya, song chi c6 6/9 ching khao sat cho thdy kha ning tao vong halo trong
sudt. Trong d6, chung TN4 (duong kinh vong giai 14n 18n t6i 26,5 mm) thé hién kha
nang phan giai lan tt nhat, tiép theo 1a ching TN15 (vong halo dat 24,0 mm) va
chung PO05-62 (dat 20,5 mm). Kich thudc vong halo 16n va 16p thach trong subt
hoan toan minh chimg cho luong acid hitu co ngoai bao do cac chung nay tiét ra rat
doi dao, c6 kha ning cit dut nhanh chong cac lién két vo co bén ving cia phirc hé
lan kho tiéu.

Qua cac thi nghi¢m sang loc cac dac tinh sinh hoc quy bau, nghién ctru nhan
dinh ching xa khuan TN4 1a chuing thé hién cac hoat tinh sinh hoc tot nhat: nang luc
khang nim bénh ngoai bao manh mé nhit (trc ché ca F. oxysporum va R. solani), sinh
tong hop ham luong phytohormone kich thich ré IAA cao nhat (45,2 pg/mL), dong
thoi sinh tong hop Siderophore cao nhat (22,5 mm) va phan giai hiru co cellulose t6t
nhét (25,4 mm). Do do, chung xa khuan TN4 duge lya chon lam chung dich dé tién
hanh di sdu nghién ciru chi tiét dic diém sinh 1y sinh hoa va dinh danh phan loai phuc
vu ung dung thyc tién.

3.3. Pic diém sinh 1y, sinh héa ciia chiing xa khuian TN4
3.3.1. Pic diém hinh thai cia chiing TN4

Mau sic cua chung xa khuan khi nudi cdy trén cac moi trudng khac nhau 13
mot trong nhirng dic diém hinh thai quan trong dugc su dung trong phan loai va dinh
danh xa khuén. Tuy thudc vao thanh phan dinh dudng ciia tirng méi truong, chiing xa
khuan c6 thé biéu hién su khéac biét vé mau séc, hinh thai khuén lac cling nhu sy phat
trién cia khuan ty co chét va khuan ty khi sinh. Trong nghién ciru nay, mau sic cta
khuan ty co chét va khuén ty khi sinh ctia ching xa khuan TN4 dugc xac dinh va d6i

chiéu theo bang mau ctia Trerner va Backus nhim hd trg qua trinh phan loai chiing.

Chung TN4 duoc cdy chuyén sang cac mdi truong ISP1, ISP2, ISP3, ISP4,
ISP5, ISP6 va ISP9 dé quan sat hinh thai khuan lac. Bic diém hinh thai chiung TN4
duoc thé hién trong bang 3.6 va hinh 3.7.
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ISP5 ISP6 , !SP9 ?
Hinh 3. 7 Hinh dnhrhinh thai su phét trien khuan lac chging Xa khuan TN4 trén
hé thong cdc dia maoi truong ISP tiéu chuan

Badng 3. 7 Bdc diém hinh thdi khuan lac va kha nang sinh sdc té ciia ching xa khudn
TN4 trén cdac moi truong ISP tiéu chuan

Moi truong nubi cly Mau siac khuén ty - Sic tb
KTKS KTCC Sac to tan | Melanin
ISP1 Tre“ing duc buc - -
ISP2 Trang nga Vang nhat - -
ISP3 Tring duc Vang nau - -
ISP4 Tréng duc Puc - -
ISP5 Tring nga Vang nhat - -
ISP6 Trang hong | Vang nhat - -
ISP9 — Glucose Trang nga Puc - -

Két qua cho thiy, khuan lac cua chung xa khuan TN4 c6 kich thuée tir 0.5 -
2mm. Kha ning sinh trudng trén tat ca cac moi truong ISP véi sy khac biét nhat dinh
vé mau sic cta khuan ty. Khuan ty khi sinh chil yéu c6 mau tring duc dén tring nga,
cho thdy dic diém hinh thai tvong ddi on dinh gilta cic méi truong nudi cay. Riéng

trén moi truong 1SP6, Khuan ty khi sinh c6 mau trang hong, day co thé 1a dic diém
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dic trung cta chung trong diéu kién moéi trudng ndy. Mau sic khuan ty co chat bién
d6i rd rét hon, tir tring duc, vang nhat dén vang nau, phan anh anh hudng cua thanh
phan dinh dudng trong méi trudng dén kha nang sinh truéng va tong hop sac td noi
bao cua xa khudn. Trong d6, méi truong ISP3 cho thiy khuan ty co chit c6 mau vang
nau dam hon so véi cac moi truong con lai.

Khong quan sat thiy sy hinh thanh sic t6 tan hay melanin trén tat ca cac moi
truong khao sat, ching to chung khong cé kha ning tiét sic t6 khuéch tan vao moi

truong va khong sinh melanin trong diéu kién nuéi ciy thi nghiém.
3.3.2. Pic diém sinh 1y, sinh héa ciia chiing xa khuian TN4

Kha ning dong hoa cac ngudn cacbon va nitrogen khic nhau 1a mot trong
nhiig dic diém sinh hoa quan trong cia xa khuan (Nomomura trong ISP, 1974).
Chinh vi vy, chung xa khuan TN4 dugc nudi trén moi truong ISP9 ¢6 bd sung nguon

cacbon va nitrogen khac nhau. Két qua dugc thé hién tai bang 3.8.

Bang 3. 8 Kha nang dong hda va si- dung cac nguon Carbon va Nitrogen hiu
co/vo co cua chung xa Khuan dich TN4

Nguén dinh dwéng Mike db Nguén dinh duéng Mirc dd
z Cartzorl ° sinh tru’():ng 2 Nltrogep o s1qh tru’o;l}g
(B0 sung ty 1€ 1,0% sinh khéi (B0 sung ty 1€ 0,1% sinh khoi
w/v) wiv)

Glucose +++ Tryptone +++
Sucrose + Peptone +++
Maltose +++ L-asparagine +++
Dextrin +++ L-tyrosine ++
Glycerol ++ (NH4)2S04 ++
Fructose +++

Ghi cha: (+++) Sinh truong rat tot, khudn lac day va sinh nhiéu bao tir khi
sinh; (++) Sinh truéng tot & mirc trung binh, (+) Sinh trieong yéu ét.

Dit liéu thu duoc tai Bang 3.8 cho thiy kha ning dong hoa nhiéu loai co chat
khac nhau cuia chiing xa khuan TN4. Chiing TN4 biéu hién kha niang dong héa tbt doi
v6i céac loai duong don, duong doi thong dung nhu Glucose, Maltose, Fructose va
Dextrin. Tuy nhién, di v6i Sucrose (duong mia), ching to ra dong hoa kém hon. Vé

ngudn nito, chiing TN4 dong hoa tét cac dong dam hitu co phirc hop gidu amino acid
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tu do nhu Tryptone, Peptone va L-asparagine. L-tyrosine va mudi vo co (NH4)2SO4

cling dugc ching hip thu va dong hoéa & mirc d6 vira phai.
3.4. Pinh danh chiing xa khuin TN4

3.4.1. Tach DNA tong s6 va khuéch dai gen 16S rDNA ciia chiing xa khuin TN4

Chung TN4 duoc nudi long trong méi truong ISP2 ¢ didu kién 28°C, toc do
lic 120 rpm trong vong 3 ngay dé thu nhan luong sinh khdi phu hop véi tach chiét
DNA tong s6.

Sau khi tach chiét, mau DNA tong s6 dugc hoa tan trong nudc khir ion
(deionized water) va tién hanh kiém tra d6 tinh sach bang phwong phép dién di trén
gel agarose. Két qua thu duogc tai Hinh 3.8 cho théy hinh anh dién di xuit hién mét
bang vach duy nhét, véi kich thudc ude tinh trén 10 kb. Két qua nay cho thdy qué
trinh tach chiét DNA tong s6 tir ching xa khudn TN4 d3 thyuc hién thanh cong, dam
bao chat lwong dé thyc hién khuéch dai doan 16S rDNA.

TN4

Hinh 3. 8 DNA téng so cia ching TN4
DNA tong sb sau khi tach chiét duoc ciia chung xa khuan TN4 duoc st dung
lam khudn (template) cho phan tng chudi polymerase (PCR) nham khuéch dai doan
gen 16S rDNA. Phan (g dugc thyc hién véi cip moi dinh danh chuan 27F va 1492R.
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Két qua kiém tra san pham PCR bang phuong phap dién di trén gel agarose 1%
cho théy hinh anh bang vach rd nét, dam dac va déng nhét. Tai tit ca cac mau thir
nghiém, san phém khuéch dai chi xuét hién mot bang vach duy nhét véi kich thude
wdc tinh khoang 1,5 kb (twong tng véi kich thude 1y thuyét ciia gen 16S rRNA & vi
khuan). Sy vang mit cta cac bang phu hay hién twong nhidu nén (primer dimer)
khang dinh tinh ddc hiéu cao cia cip mdi va diéu kién phan tmg PCR d3 duoc tdi vu
hoa hoan toan.

Két qua nay 1a tién dé quan trong, dam bao do tin cdy dé tién hanh cac budc giai

trinh ty gen va dinh danh phan loai cho chung xa khuan nay.

TN4

Hinh 3. 9 Hinh dnh dién di san phdm PCR khuéch dai doan 16S rDNA cia ching
TN4

3.4.2. Dinh danh chung TN4

Dé xac dinh chinh xéc vi tri phan loai hoc, DNA tong sé cua TN4 duoc tach
chiét va nhan gen 16S rRNA bang cap moi 27F va 1492R. San pham PCR kich thudc
khoang 1500 bp duoc giai trinh tu va tra ciu trén hé théng NCBI bang cong cu
BLAST.
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Tree scale: 0.01

—0007261 Streptomyces spongiicola HNM0071
0005042 Streptomyces tirandamycinicus HNM0039
0.015368 Streptomyces platensis ATCC 23948
Streptomyces hygroscopicus XM201
Streptomyces antimycoticus NBRC 100767
0.015588 Streptomyces albus DSM 41398
Streptomyces griseoviridis K61
Streptomyces sp- TN4
Streptomyces albidoflavus NBRC 13010

-0.000042 Streptomyces lividans TK24

0.00p042 Streptomyces coelicolor A3-2-
0.016972 Streptomyces rochei 7434AN4
0019345 Streptomyes antibioticus DSM 41481
Streptomyces avermitilis NBRC 14893
Streptomyces clavuligerus ATCC 27064

. Streptomyces galilaeus ATCC 14969

w Streptomyces griseus subsp- Griseus NBRC 1350
1000 0005099 Streptomyces anulatus ATCC 11523

5
Streptomyces subrutilus ATCC 27467

0.012465
1000

453

0017176
1000

1000 o 060 005324 Streptomyces lavendulae subsp- Lavendulae CCM 3239
' Bhfgoeg 205088 Streptomyces venezuelae ATCC 21018
4900006125 Streptomycs vinaceus ATCC 27476

Hinh 3. 10 Cay phéan logi phét sinh loai cua chiing TN4

Két qua khang dinh trinh tu gen ctia ching TN4 dat 6 twong dong 99,73% véi
loai Streptomyces albidoflavus. Cay phat sinh chung loai (Phylogenetic tree) xay
dung bang phuong phap Neighbor-Joining (bootstrap 1000) qua phan mém MEGA
11 dinh vi TN4 nam cuing nhanh tién hoa véi ching S. albidoflavus NBRC 13010.

Két hop logic tir hinh thai (khdng sinh melanin), sinh Iy (hap thu manh Glucose,
yéu Sucrose) va sinh hoc phan tir, ching duoc dinh danh chinh thic 1a Streptomyces
albidoflavus TN4. Loai nay dugc qudc té cong nhan thudc nhdm an toan sinh hoc
cap 1 (GRAS - Generally Recognized As Safe), chuyén biét cho kiém soét sinh hoc,
hoan toan khéng gay bénh cho nguoi hay thyuc vat.

3.5. Nghién ciru tao ché pham phén boén vi sinh khiang nam tir chiing xa khuan

Streptomyces albidoflavus TN4

Duya trén nén tang cac hoat tinh sinh hoc t6t cua chung Streptomyces
albidoflavus TN4, nghién ctru da tién hanh céac budc thuc nghiém ung dung tao san
pham phan bon vi sinh. Quy trinh cong nghé bao gdm: Nhan nudi sinh khdi chung
TN4 trong hé théng binh 1én men 10L bang moi truong BFM1 nham thu hdi mat do
té bao va bao tur séng dat cuc dai sau 72h ¢ 28°C, cép khi véi luu luong 1,5L/phut,
mat d6 té bao dat > 10° CFU/mL.

Dich sinh khéi xa khuédn sau khi thu hoach dugc tién hanh phéi tron dong déu

v6i hé chit nén (chat mang) theo ty 16 dao dongl:2. Hé chat mang, bao gdbm:

o BOt Talc: Dong vai tro 1a chit don nén chinh, tao do toi va phan tan tdt.
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« Pit sét Bentonite (20 — 30%): Hoat dong nhu mot chat két dinh tu nhién, tao
khung cdu tric vitng chic cho hat phan bon va giit am vi mo.

« Gum arabic (10%): Chat tao mang sinh hoc polymer, gitp ting d6 bén co
hoc cta hat, han ché nit v& va bao vé 16p bao tur bén trong.

. Calcium carbonate - CaCOs3 (5 — 10%): La chat dém giup diéu chinh va duy
tri d6 pH cia ché phim ¢ muc trung tinh, méi truong 1y tudng cho
Streptomyces ndy mam.

« Mat dwdng (2%): B6 sung ngudn carbon hitu co, giup vi sinh vt nhanh
chéng phuc hdi va phat trién khi dugc bon vao dat.

Hon hop sau khi phéi tron dong nhat duoc dua vao khudy tron déu tao vién.
Cubi cing, ché phdm duge dem sdy kho ¢ nhiét @ 40°C, nham ha d6 4m < 15% ma
khong lam suy giam strc séng ctia bao tir xa khuén.

Panh gia thanh phim:

Ché phém phan bon vi sinh thanh phém c6 dang hat tron nho, mau xam d(‘A)ng
déu, két cdu chic chin khong tao bui vun. Mat d6 té bao dat 2,7x108 CFU/g, sau 1

thang bao quan.

Hinh 3. 11 Hinh dnh ché phdm phan bén vi sinh tir chiing Streptomyces
albidoflavus TN4
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PHAN IV. KET LUAN VA KIEN NGHI
4.1. Két luan

Qua qua trinh nghién ctru ctia dé tai "Phdn Idp, tuyén chon ching xa khudn cé
hoat tinh sinh hoc tot tir dat rimg Cao Bang, Viét Nam va iing dung dé tao ché pham

phan vi sinh", da thu duoc nhing két qua nhu sau:

1. Vé phan l4p vi sinh vat: D3 phan lap thanh cong 48 chung xa khuan tir cac

mau dit mun thu thap tai Vuon quéc gia Phia Odc — Phia Dén, tinh Cao Bing.

2. Vé sang loc va tuyén chon: Dua vao viéc danh gia dic tinh sinh hoc vé kha
nang khang nam, kha nang sinh IAA, phan giai lan va sinh enzyme cellulase,
d3 tuyén chon duoc chung xa khuan TN4 13 ching tiém ning va xuét sic nhat.

Chung TN4 ¢ dic tinh t6t nhat trong cac chung di phan 1ap duge, cu thé:

o Hoat tinh di khang nam bénh manh véi duong kinh vong vo khuén dat
19,2 mm d6i v6i ndm héo rit (Fusarium oxysporum) va 16,5 mm dbi

v6i nam 16 ¢o 1é (Rhizoctonia solani).

o Khaning sinh tong hgp phytohormone kich thich ré IAA dat ham luong
cao (45,2 ug/mL).

o Ning lyc canh tranh sat théng qua kha ning sinh Siderophore (vong
halo dat 22,5 mm).

o Kha niang phan giai mun hitu co Cellulose rat tot (duong kinh vong
phan giai dat 25,4 mm) va hoa tan hiéu qua ngudn lan kho tiéu.

3. Vé dinh danh phan loai: Dya trén cic dic diém hinh thai, sinh 1y sinh hoa
dién hinh (khong sinh hic t6 melanin) két hop v6i phén tich trinh tu doan gen
16S rDNA (d¢ tuong dong 99,73%), chung TN4 di duoc dinh danh chinh thirc
la Streptomyces albidoflavus TN4. Pay 1a loai xa khuin thuéc nhém an toan
sinh hoc cdp 1 (GRAS), hoan toan an toan cho ngudi va ciy trong.

4. Vé tao ché pham phan bén vi sinh: D3 nghién ctru xy dung thanh coéng quy

trinh tao ché pham phan bon vi sinh dang hat (duong kinh 2 — 4 mm) tir sinh
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khéi ching S. albidoflavus TN4 két hop véi hé chat nén (bot talc, bentonite,
gum arabic, CaCO3 va mét duong). Ché pham c6 dic tinh co 1y tot, mat do vi

sinh vat duy tri 6n dinh ¢ mutrc 2x108 CFU/g sau 1 thang bao quan.
4.2. Kién nghi

Dé két qua ctia dé tai c6 thé sém duoc ung dung vao thuc tién san xuat nong

nghiép, chiing toi dé xuat mot sé hudéng nghién ciru tiép theo:

1. Thir nghiém in vivo va dong rudng: Can tién hanh cac thir nghiém danh gia
hiéu luc thyc té cta ché pham phan bon vi sinh S. albidoflavus TN4 dang hat
trén cac doi twong ciy trong cu thé (nhu ca chua, dua ludi, hoa mau...) & diéu
kién nha mang va ngoai dong rudng. Tir d6, c6 co s& danh gia chinh x4c hiéu
qua kich thich sinh truéng va ty 1& phong trir nAm bénh trong diéu kién tu
nhién.

2. Nghién ciru toi wu héa quy mé 16m: Tiép tuc nghién ctru mé rong quy md
1én men sinh khéi (scale-up) 1én hé théng Bioreactor cong nghiép (trén 100 lit)
va t6i wu hoa diy chuyén vé hat siy kho dé ha gia thanh, hudng t6i thuong
mai hoa san pham.

3. Nghién ctru co ché phan tir: Dinh huéng giai ma hé gen hoic chiét xuét, tinh
sach cac hop chat thir cap co hoat tinh khang ndm ngoai bao tir chung S.
albidoflavus TN4 nham hiéu sdu hon vé co ché kiém soét sinh hoc ctia chung

¢ muc dg phan tu.
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