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Thiy, Nam Dinh c6 trinh ty gen 16S rARN véi kich thude 1321 bp va duge dang ky trén ngén
hang gen véi md s6 LC791252 va c6 cac dic tinh sau: c6 kha ning ¢ dinh nito phan ttr, phan
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Linh vire k§ thuét dwoe dé cap

Sang ché dé cap dén ching vi khuan tia quang hop Rhodobacter capsulatus GT10 co
kha ning cb dinh nito phan tir, phan giai phosphat khé tiéu va san sinh chat kich thich sinh
truéng IAA d6ng thoi ching nay con c6 kha ning chéng chiu dugc cac diéu kién man hoa va
phén hoa.
Tinh trang k§y thuit ciia sang ché

Céc vi sinh vat trong dét, dic biét 13 vi sinh vat (VSV) viing ré c6 vai trd dc biét quan
trong voi cdy tréng, chung tao thanh mbi quan h¢ hitu co, gén b6 trong mot thé théng nhét.
Hau nhu moi qué trinh xay ra trong dit déu c6 sy tham gia truc tiép hodc gian tiép cta VSV
(qué trinh min hoa, khoang hoéa hop chét chit hitu co, qué trinh phan giai hoic c¢b dinh hop
chat vo co v.v...). Vi sinh vat 13 mdt yéu 6 sinh hoc c6 y nghia ctia hé théng dinh dudng cay
trdng. Tai nhiéu qudc gia trén thé gi6i, phan bén VSV dugc hiéu 12 cdc san pham chira cac
VSV ton tai duéi dang té bao sinh dudng hodc tiém sinh thudc cac nhém VSV ¢6 kha ning cb
dinh nito; phan giai hop chit phosphat khé tan, san sinh hoat chét kich thich sinh truéng thyc
vat v.v... st dung d& bd sung vao dit va cdy trong. Theo nhém téc gid Pham Van Toéan va
cong su thi cac nhom VSV chinh sir dung lam phéan bén sinh hoc bao gém: VSV ¢b dinh nito,
VSV phan giai hop chit phét pho khé tan, VSV téng hop kich thich sinh truong thuc vét,
VSV dbi khang VSV giy bénh ving ré cay trong va VSV chuyén hoa chét hiru co. Cac nhém
vi sinh vat ndy duoc nghién ciru va img dung rong rdi tai cdc Trudng Dai hoc cling nhu cac
Vién nghién ctru & nuée ta. Nhiéu san phdm phan VSV da duoc Bo Nong nghiép va Phat trién
ndng thon cong nhan va cho dang ky trong trong danh muc céc loai phin bén dugc phép st
dung tai Viét Nam (Phan VSV ¢b dinh nito cho cdy ho dau, Phan VSV ¢d dinh nito cho lua,
Phan 1an hifu co vi sinh KOMIX, Phan bén sinh tong hgp BIOMIX, Phéan vi sinh HUMIX,
phan vi sinh Phytohoocmon, HUDAVIL, phan VSV chiic nang...). Bén canh do, trén thi
truong con cé cac loai phan thuong phdm nhu: Nitragin, Rhidafo, Azotobacterin, Azogin,
Dasvila, va da thtr nghiém trén pham vi ca nudc. Déi voi laa ciing ¢6 nhidu san phdm VSV c6
hiéu quéa nhu: nhém nghién ctru Pham Thi Phén (2010) d4 thtr nghiém phén BioGro cho san
xuit la & ddng bing song Ctru Long trén 3 vu cho thdy: lua thu hoach c6 hat chic mdy, cdy it
nhiém bénh, it 6 nga ting nang suit so véi déi chimg.

Tuy nhién, qua trinh man hoa, phén hoa hién dang lam giam rd rét sé lugng VSV
trong d4t, dic biét 1a cac nhém VSV c¢6 ich nhu c¢b dinh nito, phan giai hiru co, phan giai lan,
sinh c4c chét kich thich sinh truéng thuc vat, ... do d6 gian tiép 1am giam ning suét cdy trong,
nhét 14 cay la. Nhu vay can phai bd sung lai nhitng nhém VSV c6 ich nay thdng qua cac loai
phéan bon VSV chire ning... Nhiing loai phan bén chira VSV hitu ich da dugc nghién ctru va
chimg minh 1a c¢6 hiéu qua trén mat s6 loai dat, voi mét sb cay tréng tai cac vung sinh thai
khac nhau. Tuy nhién, mrc d6 mg dung cta céac loai phan vi sinh con rat han ché, nhét 1a
phan bon vi sinh st dung chuyén ding cho cdy lia dic biét tai cic ving dat phén hodc dat
min. D& tao ra su ddng bo (gidng, phan bon, k¥ thudt, thuy loi) thi viéc nghién ctru, phét trién
nhitng loai phan bén méi, cu thé 1a phan bon vi sinh chuyén ding cho cdy lia ¢6 thé sir dung
dugc & cac ving dat phén, d4t man 14 nhu céu thiét yéu hién nay. Viét Nam c6 khoang 3 triéu
hecta (ha) dit & cac ving ddng bang bi nhidm min va nhiém phén, trong d6 dat phén co
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khoang gan hai triéu ha va d4t man c6 khoang hon mdt triéu ha. C4 2 nhom dat nay dang céd
xu thé ngay cang bi phén héa hodc min héa hon din dén suy giam ning sudt cay trong, dic
biét 1a ciy lua. Chinh vi vay v1ec khai thac st dung ching mot cach c6 hi€u qua phuc vu sén
xuét la ngay cang tré nén cip bach va c6 y nghia quan trong d6i v6i nén kinh té quéc dan,
trong d6 hai yéu t6 gibng va phan bén duoc wu tién. Do vay, viée t1rn kiém cac nhém VSV
hitu ich nhu nhém vi khudn tia quang hop (VKTQH) cé kha ning cb dinh dam, phan giai
phosphat khé tan, san sinh cac chét kich thich sinh hoc chéng chiu dugc trong diéu kién phén
va man 12 cin thiét.

Vi khuén tia quang hop (VKTQH) thugc nhom vi khuén thity sinh c6 kha nang sinh
truong trong diéu kién ky khi bing cach quang hop nhung khong thai oxy nhu nhimg d6i
twong quang dudng khac (Imhoff Va Trueper, 1989). VKTQH c6 cac kidu trao ddi chét rat
linh hoat tuy thudc vao didu kién séng nén ching phan bd rong rdi trong tu nhién nhu cac
thuy vue nude ngot, nuée lg, nude min, cac kénh muong nude thai, canh ddng lia va con tim
thy chung trong cac diéu kién cuc tri vé nhiét do va pH (Imhoff and Truper, 1989). Dic tinh
ciia tit ca cac loai thudc nhom nay 1 déu c6 chira sic t6 quang hop bacteriochlorophill va
carotenoid (Imhoff, 1995). Qua trinh quang d6ng hoa CO, cla chung phu thuoc vao chét cho
dién tlr tir bén ngoa1 v6i thé oxy hoa khtr thdp hon nuéc nhu mot s6 hop chét luu huynh dang
khir, nguyén t6 Iuu huynh, hydro phén tir hodc cac hop chat hydrocarbon.Véi cac déc tinh
trén, VKTQH duoc tmg dung rong rai trong xu ly cac ngudn nudce thai tir dé phan huy nhu
nuée thai ché bién thue phdm dén nhitng ngudn nuéc thai khé phan hily nhu nude thai cong
nghi¢p xang dau, thubc trir sau, diét co nude thai nhua cao su (Madukasi et al., 2011;
Kantachote ef al., 2010, Le Thi Nhi Cong et al., 2019). Sinh khdi ctia cac chung VKTQH con
dugc tmg dung trong san xudt cac chat c6 hoat tinh sinh hoc cao nhu ubiquinone, coenzyme
Q10... (Sasikala ef al., 19952). Bén canh d6, VKTQH dugc {mg dung lam phan bén sinh hoc,
nguoi ta da thu ngh1em thanh cong trén rat nhiéu d6i tuong cdy hoa mau va cic loai cly an
qua nho kha nang c¢b dinh nito phén tir va san sinh cac chét kich thich sinh trudng (Sasikala et
al., 1995a).

Gest va Kamen la nhitng nguoi dau tién phat hién ra kha nang ¢ dinh nito phan ti &
VKTQH khi ho nghién ctru qua trinh quang hop thai H, cla vi khuén tia khong luu huynh R.
rubrum (Gest va Kamen, 1949). Két qua ctia nhiing ngh1en ciru sau d6 da khing dinh rang da
s6 cac vi khuin tia khong luu huynh va luu huynh déu c6 thé sinh truéng voi nito phéan tir 1am
ngudn nito duy nhat dac biét 1a khi chung sinh truong & diu kién quang di dudng (Kantha et
al., 2015). Cung gidéng nhu cac nhém vi khudn cb dinh nito khéc, enzym nitrogenase xuc tac
qua trinh ¢d dinh nito & vi khuin quang hop bao gébm hai tiéu phan: Protein-Mo
(dinitrogenaza) va protein-Fe (dinitrogenaza reductaza - Rc2) (Sakpirom et al., 2017). Phuc
hop enzym nitrogenaza xuc tic phan tmg khit mot phan tir nito tao thanh amoni theo phuong
trinh phan tng nhu sau (Sakpirom et al., 2017)

N, + 10 H+ + 8e- + nMg ATP— 2NH,+ + H++nMg ADP + nPi

Trong sb cac VKTQH, céc loai thudc ho khong luu huynh cé kha nang c¢b dinh nito
phéan tr véi tbc do cao, trong s6 d6 dang ké nhét 13 cac loai nhu: Rhodobacter capsulatus,
Rhodobacter spharoides, Rhodopseudomonas viridis va Rubrivivax gelatinosus. Cac loai
thudc chi Rhodospirillum cé hoat tinh c¢b dinh nito phan tor & muc thap hon (Sakarlka et al.,
2019). Béi v6i nhém VKTQH OXy 14 téc nhan G ché ca hoat tinh ¢ dinh nito va su téng hop
nitrogenaza, Tuy nhién, mot s6 loai thudc chi Rhodopseudomonas va Rhodobacter c6 kha
nang chdng chiu oxy va cd dinh nito ngay ca trong diéu kién vi hiéu khi va hiéu khi
(Hoffmann et al., 2014). Diéu nay cho thy tinh linh hoat va kha nang tmg dung cia VKTQH
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trong san xut phan bén cho thyc vét, nhu img dung chung lam phén bén cho cic rudng lua
nude noi khong duy tri dugc diéu kién ky khi nghiém ngit.

Da sb céc dai dién ciia VKTQH c6 thé sinh truéng di dudng v6i N phan tir lam ngudn
nito duy nhét, kha ning ¢b dinh N, cuia VKTQH khi & ngoai sang cao hon so voi diéu kién
trong tbi (Nunkaew et al., 2014a; Wong et al., 2014).

Vi khuén tia quang hgp phén bd & nhing noi c6 4nh sang va dudi diéu kién nito khi
quyén nhu canh ddng laa, ching c6 thé ¢6 dinh nito phén tir tao ra luong dam d& tiéu cho cay
trdng. Véi dic tinh nay, VKTQH la mot trong nhiing loai chiém uu thé trong cic rudng lia
(Elbadry et al., 1999a, b) gbp phdn 1am ting d6 phi nhiéu nito do 6 lam tang nang sut laa
(Kundu va Ladha, 1997). VKTQH ngoai kha néng c6 dinh nito @& cung cAp chat dinh dudng
thiét yéu cho cay trong thi n6 con thuc day tang cudng hiéu qua hép thu nito (Wong et al.,
2014). Piéu ndy di dugc ching minh trong qua trinh tréng lua bang dung dich thily canh c6
bd sung Rhodobacter capsulatus DSM 155 vao cac méi trudng nhu sau: trong moi truong
thiéu nito, hdm luwong nito trong r& dugc phét hién ting 50 — 65 %, trong moi truong cod bd
sung nito thi anh huong 1én ré khong nhiéu ham luong nito' trong r& chi tang 1,3 -14 %
(Elbadry va Elbanna, 1999). Kha nang ¢b dinh N, cua R. capsulatus DSM 155 cling duoc
quan sat thiy khi ching nay dugc ciy vao trén ré clia cdy lia, 1am ting ham lugng nito hat
gao 1én 7,1 % (Elbadry et al., 1999a, b). Nhu véy, stt dung VKTQH lam phén bon cho lua cé
thé tiét kiém duogc chi phi do gidm lugng bén phan hoéa hoc va tuy thudc vao lidu luong
VKTQH bb sung va chi phi lién quan dén san xuét sinh kh6i VKTQH.

Vi khuén tia quang hgp con duoc biét dén v4i kha ning san sinh ra céc chit kich thich
sinh trudng nhu axit indole-3-axetic (IAA) va 5 - aminolevulinic (ALA). Axit indole-3-axetic
(IAA) thudc nhém auxin. Auxin cAn thiét va c6 vai trd quan trong cho sy phat trién va ting
trudng cua thuc vat. Cu thé n6 doéng vai tro trong qué trinh phan chia, ting sinh va biét hoa té
bao (Tsavkelova et al., 2006). IAA con dong mot vai trd quan trong trong viéc kich hoat té
bao ré hap thu khoang chit cho cay trong (Sakpirom ef al., 2017). Nghién clru da chi ra ring
IAA h3 tro thuc vat thich mg véi didu kién bat loi 1am ting cudng bd r€ va chdi phat trién
trong didu kién nhiém min va kim loai ning (Sheng va Xia, 2006; Egamberdieva, 2009; Igbal
va Ashraf, 2010; Fahad ef al., 2015). Nhiéu nhom vi khuan d& duge bao céo ¢ kha nang san
sinh IAA thong qua cac con duong téng hop khac nhau. Cac con dudng indole-3-pyruvate va
tryptamine dugc tim thiy trong Rhodopseudomonas dugc tao ra véi ndng dd khac nhau
(Spaepen et al., 2007). Trong nghién ciru cua nhém tac gia Sakpirom nam 2017 da phén 1ap
duoc ching VKTQH c6 kha ning sin xuat JAA ngoai bao dudi didu kién vi hiéu khi ¢6 chiéu
sang thu dugc ndng d6 0,65 — 3,6 mglAA/l. Nhém VKTQH ¢6 kha nang tong hop IAA cao
duoc tim thdy & céc loai phan 1ap tir canh dong lda hogc tram tich song hd 1a nhiing loai chiu
duoc thudc trir sau. Cac loai phan 1ap tir rudng Iia c6 the tong hop duge TAA tir 0,65 — 3,6
me/l khi méi truong nudi duge bd sung tién chét tryptophan 1mM (Sakpirom et al., 2017). Su
va cong sy dd nuoi cdy Rhodopseudomonas palustris GJ-22 trong mdi trudng co bd sung
tryptophan 3mM dat ndng d6 IAA 30 mg/l cao hon déng ké so v&i moi trudng khong bd sung
tryptophan (Su et al., 2017).

Vi khun tia quang hop con c6 kha nang phéan giai lan khé tiéu cho cdy trong. Nhom
tdc gid Rana va cong sw 2016 da thu nghiém kha ning phan giai Ca3(PO4),, Mg3(POy), va
Zn3(PO4), ciia ching Rhodospirillum rubrum, két qua cho thay hiéu suit phan giai Cas(POs),
Mg3(PO4)> déu 1a 100% va hiéu sudt phan hiy Zny(POs), dat 51%. Khi st dung ching
Rhodospirillum rubrum lam phén hdn hop phan giai tro (can khodng do dbt than giau phét
pho) nhém nghién ctru phat hién dugc nong do Ca®" 13 20mg/l, ndng do Mg2+ la 10 mg/l va
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ndng d6 Zn>" 12 4 mg/l va didu nay cho thdy ring VKTQH phan giai phosphat khong tao ra
nhitng ion kim loai ddc hai.

Nhém tac gia Kantha va cong sy dd tho nghiém ¢b dinh chiing Rhodopseudomonas
palustris PP803 trén chit mang bao gbm rom ra va tro triu véi ty 1& 4:1 thir nghiém gibng laa
nhay cam véi didu kién man dé thir kha ning nay mam két qua cho thiy: 1am ting sy nay
mAm ctia hat & didu kién 0,25% mudi so véi ddi chimg bang céch sin sinh ra ALA va gidm
lwong khi phat thai CH, va CO,. Dic biét khong tim thy chét doc dbi véi thuc vat khi st
dung VKTQH san sinh chét kich thich niy mam. Ciing trong nghién ctru nay, nhom tac gia daa
thir nghiém trén rudng lda trong 10 ngay cho thiy mat ¢ VKTQH dat 6,7 — 6,8 log CFU/ml
va giam phat thai 100% CHys va 47% CO,.Véi cac dac diém trén thi VKTQH c6 tiém ning
ting dung dé san xuét phan vi sinh bén cho laa. Bon phéan vi sinh chira nhém vi khuin ndy c6
tac dung ting nang suat va chét luong san phim ciing nhu gidm céc tic dong bét loi ctia han
min hay kim loai nang gy ra, tdng stc dé khang clia ciy chéng lai sdu bénh. Sir dung phan
bén dang niy con han ché dugc bénh théi & & lia do dét nhiém sulfur vi cic VKTQH ¢4 kha
ning oxy hoéa céac hop chat nay t6i sulfat. Nhom tac gia Kantachote va cong su (2016) thu
nghiém cac ching Rhodopseudomonas palustris TN114, PP803 va TK103 lam phén bén sinh
hoc dé nang cao ning suét lua va giam phat thai CHy ¢ ca hai loai rudng 16a, nhém két lusn
rang trén rudng min boén phan chira cac ching trén cho nang suét hat cao hon & muc cé y
nghia thdng ké va phat hién ra mdi trong quan nghich gitra mat 46 VKTQH va muc phat thai
khi CHs.

Pidu quan trong 1 rudng lia cung cp cac diéu kién thuan lgi cho VKTQH phat trién,
d6 12 moi truong ngdp nudc thiéu khi va c6 chira axetate phan hily tir rom ra (Conrad, 2007)
dué6i anh sang mit troi. Cling trong nghién ciru cia Kantachote va cong su (2016), tAt ca cac
chang VKTQH sinh truéng ¢ ca rudng hiru co va rudng man va déu ting 1 logCFU/g so voi
d6i chimg. Didu ndy mang lai cho VKTQH loi thé vé kha nang canh tranh dbi v6i cac nhom
vi sinh vat khac. VKTQH phan bd trong rudng lua phu thudc vao timg thoi diém gieo trong
(Elbadry ef al., 1999a, b). Cu thé, nhém tac gia Elbadry va cong sur, 1999 khao sat cho thay
quéan thé VKTQH ting lén sau khi chy lua, dat dén s6 luong t6i da & giai doan dé nhanh va
giam dan cho dén thoi diém thu hoach. Do d6, VKTQH dugce khuyén c4o nén bd sung sém
vao chu ky san xudt Iia dé cho ndng suét cao hon (Elbadry et al., 1999a, b).

Do vay, sit dung phén vi sinh tir nhém VKTQH nay c6 loi ich 1a bén cho lua trdng o
moi loai dat bao gﬁ‘)m nhiém min cling nhu nhiém phén. Piém khac biét cua nhém VKTQH
st dung 1am phan bon khic cdc nhom vi khudn khac 13 c¢6 thé sinh trudéng dugc trong didu
kién rudng nhiém min ciing nhu nhiém phén. Véi tat ca cac dic diém trén VKTQH c6 tiém
nang (mg dung trong san xuit phan bén cho cay trdng dic biét cho lua gop phan ting ning
sudt, giam st dung phan bén héa hoc, tang chit lugng san phdm va xu hudéng phat trién thanh
nbng nghiép hitu co.

Chi Rhodobacter va céc ddc tinh cua ching:

Chi Rhodobacter thudc ho Rhodobacteraceae thudc 16p Alphaproteobacteria trong
nganh Proteobacteria. Tai thdi diém nay, chi Rhodobacter gdm 25 loai da dugc cong nhén.

Té bao cta cac loai trong chi ndy cé dang hinh cAu, hinh trimg hodc hinh que ngin,
duong kinh tir 0,5 — 1,2 pm, mot s6 loai c6 quan sat thay chuyén dong, mot s6 loai khong
chuyén dong, té bao sinh san béng cach phan do6i, mot sb loai tao chét nhﬁy va c6 thé tao
thanh chudi té bao. Ching déu 1a vi khuan Gram (-). Sic t& quang hop 14 bacteclorophin a va
carotenoit thudc ho Spharoiden. Céc loai trong chi nay c6 thé sinh truéng quang di dudng
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trong diéu kién ky khi c6 chiéu sang va chung c6 thé str dung da dang céc hop chét hiru co
1am ngudn cacbon va ngudn dién .

Rhodobacter capsulatus d3 dugce nghién ciru 12 loai linh hoat nhét, d& dang chuyén dbi
gifta cac con dudng trao ddi chét tiy theo méi trudng séng ctia chiing. Loai nay sinh truong
quang dudng bang cach st dung cac hop chit hitu co khi c6 anh sang. Trong diéu kién tdi
chung cé thé sinh truong bing cach héa dudng hodc 1én men (Jung & Jung, 2009). Dich nu6i
cdy ctia loai ndy trong diéu kién ky khi c6 chiéu sang thudng c6 mau niu vang dén mau niu
dim, tham chi c6 mot s6 loai c6 mau hoi xanh. Khi nuéi ciy ching trong moi trudng c6 oxy
thi chung c¢6 mau do dén do tia.

Ban chit k§ thuit ctia sing ché

Séng ché dé cap dén ching vi khuén tia quang hop Rhodobacter capsulatus GT10 thuan
khiét v& mit sinh hoc c6 kha nang c6 dinh nito phén tlt, phan giai phosphat kho tan, sn sinh
chit kich thich sinh truéng TAA & ndng d6 mudi tir 0 — 3% va pH tir 4-9. Ching nay c6 tiém
ning tng dung lam phén bon cho lua ¢ nhiing ving dAt dang bi man hoa va phén héa, noi ma
cac nhom vi sinh vat c6 kha nang 1am phén bén khé tdn tai va phat trién.

Chiing vi khuén theo sang ché duoc phan 14p tir mAu dét 14y tir rudng lua nhiém min
(sau sa 1,5 thang) ven dé bién tai Giao Thiy, Nam DPinh. Trong d6, ching vi khuén tia quang
hop c6 trinh ty gen 16S rARN véi kich thude 1321 bp c6 trinh ty néu trong SEQ ID NO.1 va
duoc diang ky trén ngén hang gen v6i mé s6 LC791252.
M0 ta vin tit cac hinh vé kém theo
Fig. 1 thé hién hinh thai khuén lac ctia chung vi Kkhuén tia quang hop GT10
Fig. 2 thé hién hinh thai té bao ciia ching GT10 dwgc nudi cdy trén moi truong DSMZ-27
thach du6i kinh hién vi dién tir quét v6i 46 phong dai 20.000 14n va 15.000 1an
Fig. 3 thé hién phd hap thu dich huy&n phii té bao nguyén ching GT10
Fig. 4 thé hién san phim PCR nhan lén tir ADN tdng sb cua ching GT10 béi cdp mdi
27F/1527R thong qua dién di trén gel agaroza 1%
Fig. 5 thé hién cdy phat sinh chiing loai clia ching vi khuén tia quang hgp GT10
Fig. 6 thé hién kha ning cb dinh nito phan tr trong didu kién c6 d6 min va pH khac nhau
(mau vang thé hién su bat mau cia NH;" véi thudc thir Nessler); A, B kha nédng tao ra NH,"
cta ching GT10 & cac ndéng do mudi khac nhau, A 1 didu kién vi hiéu khi, sang, B 1a didu
kién hiéu khi, téi; C, D kha ning tao ra NH," ctia ching GT10 & cac pH khéc nhau, C 1a didu
kién vi hiéu khi, sang, D 12 diéu kién hiéu khi.
Fig. 7 thé hién kha nang phén giai phosphat kho tan trong diéu kién 6 mian va pH khac nhau:
A, B kha ning phén gidi phosphat kho tan thanh dang d3 tiéu (bat mau xanh véi thudc thir
Molybdate) & céc céc pH khéc trong diéu kién vi hiéu khi, sang (A) va hiéu khi t&i (B); C, D
kha ning phan gidi phosphat khé tan thanh dang d3 tidu & do mudi khac nhau trong diéu kién
vi hidu khi, sang (C) va hiéu khi i (D).
Fig. 8 thé hién kha ning sinh IAA trong diéu kién 6 man va pH khac nhau. thé hién kha ning
sinh TAA trong diéu kién d6 man va pH khéc nhau (mau do tfa thé hién su bat mau ctia [AA
v6i thude thir Salkowski): A, B-kha nang sinh IAA & céc ndng do mubi khac nhau trong didu
kién vi hiéu khi, sang (A) va hiéu khi t§i (B); C, D kha ning sinh IAA ¢ cic pH khac nhau
trong diu kién vi hiéu khi, sang (C) va hiéu kh t6i (D)

M3 ta chi tiét sang ché



53651 .

Sang ché d& cép dén chung vi khuén tia quang hop Rhodobacter capsulatus GT10
thudn khiét v& mat sinh hoc phan lp tir mau d4t 14y tr rudng lta nhiém min (sau sa 1,5
thang) ven dé bién tai Giao Thity, Nam Dinh.

Theo mdt khia canh khac, sing ché dé cép dén chung Rhodobacter capsulatus GT10
dugc nudi ciy dé danh gia kha ning ¢ dinh nito phan tu, phan g1a1 phosphat khé ti€u va san
sinh chét kich thich sinh truong JAA. Péng thoi sang ché ciing @& cap dén kha ning chéng
chiu dugc cac diéu kién min héa va phén hoa.

A. Phan 14p va dinh danh chiing vi khuén tia quang hgp Rhodobacter capsulatus
GT10

MAu dat 14y tir rudng lGa giai doan sau sa 1,5 thang tai rudng laa nhiém min ven dé
bién Giao Thiyy, Nam Pinh dugc bdo quan trong dung cu tiét tring dé dam bao khong bi
nhiém tap cic vi sinh vat tir moi trudng. Sau khi thu, mau dugc lam giau bang cach nuoi tich
lity trong c4c binh nhya trong hinh tru c6 kich thudec @ =5 cm, h = 35 cm. Céc binh nhya nay
duoc thiét ké theo kidu cot Winogradsky co cai tién. MAu bun dugce dua vao binh véi ty 1€ 9:
1, sau d6 ching dugc lam diy bang moi trudng DSMZ -27. Céc binh nay duogc day kin va u
duéi 4nh sang deén soi dot cuong d sang ~3000 lux. Sau khoang mot tuan cac vach mau tu
niu vang dén do tia xut hién tren thanh binh (Ia biéu hién sy c6 mat sic t6 dic trung cua
VKTQH). LAy miu tir vach mau rdi tién hanh phén 1ap trén dia petri chira m6i truong thach
DSMZ 27, u & diéu kién ky khi (khong khi duoc thay thé bang khi nito) v6i cudng do sang
~3000 lux tir dén soi d6t, sau khoang 3 - 5 ngay xuit hién cac khuan lac tron c6 mau nau,
hong dén do tia. Cac khuin lac ndy dugc lam sach theo phwong phap cAy ria va tién hanh 0
mau duéi didu kién ky khi sang, tir d6 thu duoc céc chung vi khuén thuln khiét. Cac ching vi
khuén thu duoc tr cac khuan lac ndy dugc nudi ciy riéng r& trén mdi truong DSMZ -27 dich
thé @& danh gi4 kha nang c¢b dinh nito phan tir, phan giai phosphat kho tan va san sinh chat
kich thich sinh truéng IAA. Cic mdi truong duoc dung trong qua trinh lam glau va phan lap
duoc dé cap ¢ diy 1a méi truong DSMZ - 27 ¢6 thanh phan nhu sau: cao nidm men (0,3 g/);
succinate - Na (1 g/l); acetate (0,5 g/1); KoHPO4 (1g/1); KH2PO4 (0,5 g/1); MgS04.7H,O (0.4
g/l); CaClL.2 H0 (0,05 g/l); NH4Cl (0,4 g/l); vi Tuong SL¢" (1 ml/l); dung dich vitamin
B, (0,4 ml/l); NaCl (20 g/l); Na,S (10mgS); nude cat (dén 1000 ml); pH (6.8).

Dung dich vi luong SLg: HCI (25 %) (6,5 ml/l); FeCla. 4H,0 (1,5 g/l); H3BO3 (0,3 g/l);
MnCl,.2H,0 (0,03 g/l); CoClL.6HO (0,2 g/l); ZnSOs. 7H20 (0,1 g/l); CuCl,.2H,0 (17 mg/l);
NiCl,.6H,0 (24 mg/1); Na;M004.2H,0 (36 mg/1), nude cAt 993 ml.

Dung dich vitamin B12: 10 mg trong 100 ml nu6c dugc khir tring bang mang loc va
bd sung vao mdi truong trude khi st dung.

Méi trudng DSMZ-27 khir trung ¢ 121°C trong 30 phit.

Két qua da phan lap duge ching vi khuén tia quang hgp GT10. Phan loai so bd chung
vi khudn GT10 dua vao hinh thai khuén lac ctia ching vi khudn nay trén moi trudng nudi chy
dang thach (Fig. 1). M6 ta chi tiét hinh thai khuén lac cta chung GT10 nhu sau: khun lac c6
hinh tron, bé mit 13i, tron, béng, ria trong, mau d6 nau, d = 0,9-1,2 mm. Dich huyén phu té
bao c6 mau dé nau. Té bao cla ching c6 dang hinh trimg tdn tai & dang don bao, kich thude
té bao tir chidu rong 0,6- 0,7 pm, chiéu dai 0,9 — 1,250 pum, sinh sn b?mg cach nhan doi,
khdng quan sat thdy glot luu huynh tich iy trong t& bao. Hinh thai té bao thé hlen trén Fig 2.
Dua vao céac déc diém vé khuén lac, dich huyén phu, hinh théi té bao co thé xép ching nay
vao chi Rhodobacter.
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DPic trung co ban nhét d& phan biét VKTQH véi cac vi sinh vét quang dudng khac la
kha nang tdng hop céc loai bacterzoclorophm (Bchl) khi duoc chiéu sang Chung GT10 dugce
nudi cdy trén moi tru’ong DSMZ-27 dich thé trong diéu kién ky khi, chidu sang bang dén s¢i
d6t. Sau 4 ngay nudi cdy, ching GT10 dat t6i gifra pha sinh truéng (pha log), dich huyen phu
t& bao duoc tién hanh do phd hap thu trén may quang phd thé hién trén F1g 3. Két qua cho
thiy, phd hép thu cua dich huyén phu t€ bao cta ching GT10 c6 cuc dal hép thu budc séng
807 va 872 nm. Cuc dai hap thu dich huyén pht té bao cua ching GT10 nam trong ving 800 -
900nm 1a dic trung phd hép thu ctia bacterioclorophin a trong té bao nguyén (Plennig &
Trueper, 1992)

Dé so bd phan loai ching GT10 ching t6i con danh gia kha nang sinh trudng trén
mdt s6 nguon cacbon duoc st dung mang tinh chat dic trung cho loai c6 vai tro dé phan loai
vi khuan. Be x4c dinh kha ning st dung mot 5O nguon cacbon cho sinh truéng, chung GT10
duogc nuoi cay trong m01 truorng DSMZ-27 dich thé va trén dia thach, trong d6 axetat dugc lan
lugt thay thé bang mot s6 ngudn cacbon khac véi cling ndng do 1 g/1, thi nghiém duge tién hanh
& didu kién ky khi - sang Kha ning sinh truéng ctia chiung dugc ghi nhan sau 5 ngay nudi cdy
va so sanh véi mot sb loai thudc chi Rhodobacter (Girija va cong su., 2010). Trén Béang 1
trinh bay két qua so sdnh kha nang sir dung cac ngudn cacbon khac nhau ctia chiing GT10 véi
mdt sb loai thudc chi Rhodobacter.

Két qua trén Bang 1 cho thdy, GT10 c6 t& bao hinh trimg véi kich thudce chiéu r6ng
0,6- 0,7um, chidu dai 0,9 — 1,250 pm, sinh truéng bang cach phan d6i; mau séc dich nuéi cdy
¢6 mau nau vang (diéu kién ky khi) va dén do nau (diéu kién vi hiéu khi). C6 kha nang sinh
truorng & dai pH tir 4-9,0 va t6i uu & 6,8 - 7,0. Chung GT10 thudc nhém wa nhiét, sinh truong
t6i uu & 30-35°C va giai nhiét d¢ sinh truéng 1a tir 14- 45°C. Chung GTlO khéng c6 nhu cau
mubi cho sinh truong nhung c6 thé sinh truong trong moi trudng voi ndng d6 NaCl tir 0-3%.
Chung nay c6 kha ning sinh truong trén mi truong c6 chira axetat, succinat, Xitrat, fomat,
glucoza, manitol, socbitol, propionat, sunphit. Ching khéng sinh truong duoc trén moi truong
chira tactat, glycerol, methanol, ethanol. Khd néng st dung nguon ngudn cacbon cia ching
GT10 ciing twong tu nhu cac loai thudc chi Rhodobacter. Trong sb céac loai thude chi nay, cd
ba loai 1a Rba. sphaeroides, Rba. azotoformans va Rba. capsulatus c6 kha nang sinh truong
trong moi trudmg c6 chira sunphit. Tuy nhién, loai Rba. azotoformans khong sinh truéng trén
mdi trudng chira tactat, citrat va ethanol va Rba. capsulatus khong c6 khd ndng su dung
tactate, glyxerol va ethanol 1am ngudn cacbon (Girija va cong su., 2010). So sanh kha nang su
dung ngudn cacbon va céac dic diém sinh hoc ching GT10 véi cac loai thuoc chi Rhodobacter
theo tac gia Girija va cong sy nam 2010 thi ching nay co nhiéu diém gan giii nhét véi loai
Rba. capsulatus vi chung khong c6 kha néng sur dung tactat, glycerol, methanol va ethanol.
Déng thoi, ching GT10 ¢6 nhidu diém twong dong vé c4c dic tinh sinh i sinh hoéa khac véi
loai Rba. capsulatus

Tir c4c diém vé& hinh thai té bao, sic t6 quang hop va cic dédc diém st dung ngudn
cacbon cho sinh truéng, dua vao khéa phan loai cua Bergey ndm 2001 va Girija va cong su
nam 2010; chiing GT10 cé thé dugc xép vao chi Rhodobacter (Bergey, 2001; Girija va cong
su., 2010).

Thuc hién phén loai ching vi khuén bang cach xé4c dinh trinh tu doan gen 16S rARN
voi  cdp mdi xudi 5 -AGAGTTTGATCCTGGCTCAG -3 va mdi nguoc 5'-
ACGGCTACCTTGTTACGACT -3". Cac diéu kién thuc hién nhan doan gen 16S rARN la
kién thic théng thudng trong linh vuc xac dinh trinh tu va cac chuyén gia trong linh vuc nay
c6 thé thuc hién dwoc mot cach dé dang.



San phim PCR nhén doan gen 16S rARN tir ADN tdng sb cua ching GT10 (Fig. 4) da
duoc xac dinh trinh tu ¢6 kich thuge 1321 nucleotit va c6 mic do tuong ddng 99,12 % véi
trinh tu twong Umg cla chung Rhodobacter capsulatus ATCC11166 (D16428.1). Trinh tu
doan gen ctia ching GT10 da dugc dang ky trén Genbank v&i ma s6 LC791252. Mbi quan hé
phat sinh chung loai ciia chung GT10 v6i mot sd chung vi khuin d3 dugc xay dung va thé
hién trén Fig. 5.

Nhu vay, dyua trén cac dic didm hinh thai nhu khuén lac hinh thai té bao va so sanh
trinh tw doan gen 16S rARN thi ching GTI10 thudc chi Rhodobacter va thudc loai
Rhodobacter capsulatus duogc dat tén 1a Rhodobacter capsulatus GT10.

Tén ching “GT10”, trong pham vi ban m6 ta nay, van duge sit dung d chi chung
Rhodobacter capsulatus GT10 vira dugc dinh tén trén déy.

Chung Rhodobacter capsulatus GT10 phén 13p dugc duoc luu gitt tai Vién Cong nghé sinh
hoc, Vlen Han 1am Khoa hoc va Cong nghé Viét Nam dudi dang thudn khiét vé mit sinh hoc
v6i ma s6 CNSHMT 100.



9127

53651

(Suonx yurs Sugyy (-) ‘neyu ogyp| Sunyd gs Jur  Fugny quIs °(

-/+) gk Suonn yurs ‘(+) 99} Suony yuis ‘+ tyuip opxX JUQY :GX )

n + - - + + + nydung
+ + + - + + + reuordoig
+ + - - - = 4 [031G20S
- + + + - F + [O)tUBA
+ - - - - - - joueyy
¥ - - - ¥ - - [OUBTIRA
+ + - + + + + ezoon[H-d
+ + + - - - - [0100A1D
+ - + - - = + renrx
+ - - - - - - yejoe],
- - - - - - - 1ewo0 |
+ - - + + - - Teuroong
+ + + + + + + 181XV
SuonI) Yuis oyd UogILd UGNSN
T T . - - - - JeNIu ugyd
+ + + + - + + jeyduns eoy w:wm
v€-0€ S€-0€ S€-0¢ 0€-0¢ S€-0€ €-0¢ S€-0¢ nn 101 Op 1WIYN
G°L-S°9 0°8-0°9 0°8-09 $8-0°9 6t Hdreq -
0°L S°L-0L S°L-5°9 S°L-0°9 S°L 0°L L -89 nn 19, Hd
wgm\/ quex ngu wgm A ngu we)) neu mﬂm A negu wsm A ’I Op Ugp neu wﬁm A ngu od onu &ow.@ JBsS NN
Sugp ughny) 3uop ugAnypd Suouy “3udp ugAny) an Sueu ey
G'€-SC S‘I- 60 $T-0'1 0°¢-S'T €1-0°1 $T—0C T1-60 | (wr)oeq9 epngry)y
$T-07¢ 0'1-90 80-9°0 '1-8°0 8°0-9°0 T1-60 L0—9°0 | (wr)oeq 91 ud1 ngry)
uegu uggu anb uesu uegu 1onyo 0¥} 3 u orq o1 Sud
uon ‘Suny yuryy | onb‘Sunpyuiy | ‘Sunnyuiyg | enbyuy | onb ‘Bunn yuiy |‘ugduanb ‘Sunn yuiy S IEH ¥4 93 Ut AH
sapro4avyds QY | SuDULIOf0102D DY nRMMMWB ! ?e:ﬁ“ﬁu:\ “ ndwypiaa vqy smapnsdpd ‘vqy 0ILD wIp nG

(6007 ‘fis Sugo ea JewNY 0107 “fs 3uo A elLin)
12190qOpPOYY 1yd 26Ny} 1p0] 0S J0ul 194 OI LD Sunyd vnd uoqovd uPnu 9s Jgul Sutip ns Supu vyy yuvs oy °J Supg




53651 10127

B. Panh gia kha ning ¢6 dinh nito' phén ti ciia chiing GT10

Chiing GT10 sau khi phén 14p duoc tién hanh danh gia kha ning cb dinh N, va mét sb yéu
t6 anh hudng dén qua trinh c6 dinh N;

Ching GT10 dugc nudi cy trén moi truong khodng khong chira ngudn nito véi néng do
gibng bd sung 10% (v/v) (mat dd té bao trong cic binh nudi gidng dat mat do khoang 10°
CFU/ml), c4c binh thi nghiém dugc day nip cao su, dbi chimg chi chira mdi truong khong bd sung
chung GT10, khi nito duogc suc dé hoa tan vao moi trudong khoang 17-20 mg/L trong diéu kién 25 —
35 °C. C4c binh nudi cdy duge 1 & 2 didu kién: vi hiéu khi sang va hiéu khi t6i. Trong diéu kién vi
hidu khi, cuong dd chiéu sang 3000 lux va nhiét d phong 25 — 30 °C, ca hai diéu kién duoc thir
nghiém trong 48 gid. Sau d6, dich nudi cdy dugc ly thm & tdc @6 8000 vong/phut trong 15 phiit dé thu
dugc dich ndi phia trén @ danh gid ham luong NH," tao ra trong moi truong bing thudc thir Nessler
(Sakpirom ef al., 2016). Mdi trudng nudi cdy VKTQH ¢6 dinh nito phan tir khong chtra ngudn
nito bao gdm cac thanh phin sau: CH;COONa (1 g/l), KoHPO4 (0,9¢/1), KHzPO4 (0,6 g/),
MgS0,.7H,0 (0,2 g/l), CaCl.2 H,O (0,01g/), Na,Mo00;.2H,0 (0,01g), FeSO4 (0,02g),
MnCl,.2H,0 (2,8 mg) ZnSOs. TH,0 (0,75 mg); CuCl.2H,0 (0,024 mg) H;BOs (0,016 mg),
EDTA (0,018g) va 0,001 g biotin, nu6c c4t (1000 ml) pH (6,8 - 7).

Thubc thir Nessler: Pha 10g KI trong 10ml nuéc cét, thém tir tir dung dich HgCl, bdo hoa
dén khi xuét hién tia do bén. B sung 30 g KOH, thém 10ml dung dich HgCl, bao hoa, thém
nudc cit dén thé tich cubi ciing 12 200ml. Pé dung dich trong chai t6i mau qua dém, sau do loc
14y phin dung dich trong, bao quan trong chai t81 mau c6 nit nham.

Dé phan tich ham lugng NH," tao ra trong mdi truong, tién hanh dung dd thi chuén biéu
dién su tuong quan gitta do hép thu 4nh sang va ndng do amoni tr dung dich chuln v6i cic ndng
do. '

Phan tich mAu: tién hanh hat 2ml dich ndi ctia cac mau thu duge sau ly tim vao cic lo
penicillin, sau do bd sung 0,16 ml dung dich Nessler (néu dich c6 ndng dd cao c6 thé pha lodng
mAu dé co ndng do thich hop) va lic déu, dé yén 15 phit dung dich s& chuyén sang mau vang
nhat hay dam tuy thudc ndng d6 NH4" c6 trong dung dich. Sau d6 dinh luong amoni béang cach
do @0 hép thu & A4y trén may quang phd ké. Dua trén dd thi chuin dé xé4c dinh ham lugng amoni
trong mau.

Kha nang c dinh nito phan tir cia chiung GT10 dugc thé hién trén Bang 2

Bang 2: Khé nang ¢b dinh nito phén ti ciia chiing GT10 6 hai didu kién nudi cdy

Tén chiing Ham lwong NH," tao thanh sau 48 h (mg/L)
Vi hiéu khi, c6 chiéu sang Hiéu khi, toi
GT10 4,34+0,85 4,05+0,56

Tir Bang 2 cho thay chiing GT10 c6 kha ndng c0 dinh N2 rat linh hoat va khé cao ciing
tuong duong véi cac chung VKTQH ma nhém tac gia Nookongbut va cong sy phén 1ap duoc tu
ving rung d4m 1y than bun tai Thai Lan nam 2019. So véi cac ching VKTQH, nhém Sakpirom
va cOng su phan 1ap tir canh ddng laa thi cac chung GT10 c6 kha néng c¢b dinh N2 cao hon sau 48
h & didu kién vi hiéu khi sing. So véi nghién ciru ciia Nguyén Thi Thu Hing va cong su (2015),
trong moi truong Ashby long co bd sung 2% glucose, pH 7, nudi cdy & 30° C trong 72 gio, da
tuyén chon dugc 2 ching thudc chi Azotobacter ki hi¢u AZT1 va AZT7 c6 kha nang ¢b dinh nito
twong tmg 1a 3,36 va 3,32 mg NH,"/L, thi ching VKTQH GT10 c6 kha nang c¢b dinh nito cao
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hon véi kha ning sinh NHy" d&u dat ham luong trén 4 mg/ml. Theo nghién ciru cla Thai Thanh
Puogc va cong sy nam 2022 da sang loc 25 ching trén moi truomg Nfb 1ong khong chira ngudn
nito sau 48h céc ching vi khuan c¢b dinh dam phan 1ap tir r& ciy bép déu c6 kha ning tong hop
NH," dao dong cao nhét dat 4,33 mg NH,"/L. Kha ning tong hop nay twong duong vdi kha nang
tbng hop ching vi khuén tia quang hop GT10.

Nhu vdy, tir cac két qua trén Bang 2 cho thdy ching GT10 c6 kha néng cb dinh N rat linh
hoat & c& hai didu kién vi hiéu khi, sang va hiéu khi t6i diéu kién nay nhidu nhém vi khuén cb
dinh nito trong d4t khong thuc hién duoc, ching GT10 phu hop véi diéu kién thuc tién khi 1am
phan bén cho Iua. Do trén canh ddng lta, diéu kién ky khi trong dit va nuéc khong duoc duy tri
hoan toan ngay ca khi d4t ngap nudc.

Hién nay, Viét Nam c6 khoang hon 1 triéu ha dAt nhiém min va ngay cang c6 xu hudng
gia tdng, didu nay l1am suy gidm ning suat cdy trong va giam su da dang vi sinh vét trong dat, va
dic biét khi bén phén vi sinh cd nhidu ching khong ton tai va sinh truéng trén d4t nhiém man.
nhim ung dung cho nhiing ving nhiém min, chung GT10 duoc tién hanh danh gia anh huéng
ctia ndng d6 mudi 1én kha ning ¢b dinh N,. Chung GT10 dugc nudi cAy trong moi trudng khoéng
khong chtra ngudn nito va b6 sung mubi & cac ndng do khac nhau. Két qua v& kha ning cb dinh
N, thanh NH," (mg/L) sau 48 h thé hién trén Bang 3.

Béng 3: Kha nang ¢b dinh nito phén ti ciia chiing GT10 & cac noéng do mudi khac nhau

Nong do 0% 0,5% 1% 1,5% 2% 2,5% 3%
mudi NaCl

Vi hiéu khi, | 4,08+0,65 | 4,15+0,80 | 4,22+0,82 4,37+0,76 | 4,45£0,77 | 4,55+0,88 | 4,63+0,67
sang

Hiéu khi, | 3,58+0,77 | 3,65+0,68 |3,750,75 |3,76+0,85 3,95+0,83 | 4,13+0,95 | 4,35+0,81
toi

Két qua tir Bang 3 cho thdy chiing vi khuan tia quang hop GT10 c6 thé sinh trudng va co
dinh N, khé tt véi ndng do mubi tir 0 — 3% & ca hai diéu kién vi hiéu khi ¢6 chiéu sang va hiéu
khi, t6i. Chung nay khi b6 sung mudi dén 3% du c6 kha nang ¢ dinh nito cao hon khi khong b
sung muodi.

Theo Mack va cong su (1993) vi khuén tia quang hop co thé sbéng dugc trong moi
trudmg nude bidn c6 do man cao, c6 loai c6 o min 16n hon 80%o. Kha nang chiu man t5t 12 mot
trong nhitng dac didm ndi bat cta cac ching VKTQH so véi cac chung VSV khéc, vira c6 kha
ning sinh truong tbt trong diéu kién moi truong nhiém min xong lai c¢é kha nang ¢b dinh nito
phén tir, sinh NH4" v6i ham lugng cao. Nhu vay ching VKTQH GT10 ¢6 thé ung dung dé san
xuét phan boén vi sinh cho la nuéce va dic biét co thé g dung lam phan bon cho céc dia phuong
c6 d4t canh tac ven bién bi nhiém min.

pH 12 m{t trong nhiing yéu t6 mdi truong quan trong anh huong dén sinh truéng va phat
trién cua vi khuén tia quang hop. Chung GT10 ciing dugc tién hanh danh gia kha nang ¢b dinh N,
& cac pH khac nhau. Két qua ham lugng NH," (mg/L) tao ra trong mdi trudng & cac pH khéc
nhau thé hién trén Bang 4.

Bang 4: Kha nang ¢b dinh nito phén t& cia ching GT10 & cac @6 pH khac nhau

pH 4 5 6 6,5 7 8 9

Vi hiéu | 5,17£0,55 | 5,35+0,60 |4,12+0,73 | 4,17+0,66 4,15+0,71 | 3,70+0,76 | 2,55+0,45
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khi, sang

Hidu khi, | 4,68+0,57 | 4,15£0,65 | 3,90+0,45 | 3,96+0,70 3,90+0,53 | 2,87+0,44 | 2,08+0,31

to1

K&t qua tir Bang 4 cho thay ching GT10 c6 kha néng 6 dinh N> 6 phd kha rong tr pH 4

_ 9 & c4 hai didu kién vi hidu khi, c6 chiéu séng va diéu kién hiéu khi, t6i. O mdi gid tri pH khac
nhau chung GT10 c6 kha nang ¢b dinh N; khéc nhau va ching nay c6 kha nang ¢b dinh N, manh
nhét trong moi trudng axit. Trong khi do, At nhidu nhém vi khudn khac khé sinh truong va cb
dinh N2 trong moi trudng c6 pH4 va 5. Nghién clru ciia Nguyén Thi Thu Hing va cong su (2015)
chi ra ring trong didu kién mdi trudng c6 pH 4 va pH 5 thi cac chung thudc chi Azotobacter
(AZT1 va AZT7) khong c6 kha nang ¢b dinh nito, khéa nang ¢ dinh nito cua cac ching nay tbt
nhit 1 pH 6-8. Didu ndy cho thdy dic diém nbi bat cta ching GT10 so véi cic nhém VSV ¢6
kha ning cb dinh nito khac 1a kha ning chdng chiu tdt trong cac diéu kién pH mdi trudng khéc
nhau, dic biét 1a trong moi truong d4t bi chua, phén (mdi truong axit). Pay dugc coi la mot trong
nhitmg uu diém ndi bat trong tng dung san xudt phan bén vi sinh khong chi st dung trén dong
rudng c6 pH trung tinh ma con trén dong rudng tai céc dia phuong bi nhidm phén, nhiém axit.
C. Danh gia kha ning phén giai phosphat khé tan ctia chiing GT10

Ching GT10 dugc tién hanh d4nh gia kha ning phan giai phosphat kho tan bang cach nudi
ching trong méi truong Pikovskaya cai tién dang dich chua cac ngudn 1an khé tan nhu
Cas(POs),, FePO, va AIPO, ndng do Sg/L, giong VKTQH ching GT10 bd sung 10% (v/v) (mat do
té bao trong binh nudi gidng chung GT10 dat mat do khoang 10° CFU/ml), c4c binh thi nghiém
duoc day nép cao su, dbi chimg chi chtra méi truong khong b sung ching GT10. Thi nghiém dugc
tién o 2 diéu kién: vi hiéu khi sing va hiéu khi t6i. Trong diéu kién vi hiéu khi, cuong do chiéu sing
3000 lux va nhiét d@6 phong 25 — 30 °C. Ham lugng phosphat d& tiéu trong moi trudng trong moi
truomg nudi duge x4c dinh bing phuong phap hién mau Molybdate. Két qua danh gi4 kha ning hoa
tan cac dang 1an kho tan trong 7 ngay dugc thé hién trén Bang 5.

Bang 5: Kha ning phan giai phot phat kho tan ctia ching GT10 & hai diéu kién nudi
ciy trong méi trudmg chira cic ngudn phosphat hoa tan khic nhau

Tén Ham luwong l1an hoa tan (P,Os)trong Ham lwong 1an hoa tan trong diéu kién
chiing didu kién vi hiéu khi, sang (mg/L) Hiéu khi, t6i P,0s (mg/L)
Cas(PO4)2 AlPO, FePOs Ca3(POy), | AIPO4 FePO,
GTI10 | 51,4+3,85 | 35,67£3,37 | 75,05+4,56 | 27,5%3,67 18,4+3,67 40,1442,3

Két qua tir Bang 5 cho thdy ching GT10 c6 kha nang hoa tan phosphat kho tan & ca hai
didu kién vi hiéu khi, sing va hiéu khi t6i. Tai thoi diém thu mau, ching GT10 hoa tan phosphat
dang Ca3(POy), trong mdi truong Pikovskaya c4i tién dang léng 1a cao nhét, k& dén 14 nghiém
- thirc chira ngudn phosphat dang FePO, va sau cung la nghiém thirc chira ngudn phosphat dang
AIPO,. O hau hét cac thoi diém khao sat co sw khac biét c6 ¥ nghia thdng ké (p<0,05) dugc tim
thdy khi so sénh vé luong phosphat hoa tan trong moi truong nudi cdy léng chira cac ngudn
phosphat kh¢ tan khac nhau. Hai ngudn FePO4 va AIPO; 12 hai ngudn phosphat kho tan trong dat
d3c biét 14 nhitng ving d4t nhiém phén. Két qua nay cho thay ching GT10 c6 thé hoa tan hai
ngudn FePO, va AIPOy trong @4t phén c6 ¥ nghia hét strc quan trong gitp cdy lua vuot qua bat loi
vé su thiéu hut phosphat trong didu kién dat nhiém pheén.
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Ching GT10 con dugc tién hanh d4nh gia kha ning sinh truéng va phén giai phosphat kho tan
& céc ndng d6 mudi khac nhau tir 0-3%. Thi nghiém dugc tién hanh trén moi truong Pikovskaya cai
tién dang long. Két qua sau 7 ngay nudi cay ching GT10 duoc thé hién trén Bang 6.
Bang 6: Kha ning sinh truéng va phin giai phosphat khé tan ciia ching GT10 & cac
nong do mudi khac nhau

Néng d6 mudi Vi hiéu khi, sing Hibu khi, toi
(%) AOD800 P,0s (mg/L) AOD800 P,0s (mg/L)
0 2,15+0,23 58,8+3,6 1,03+0,12 39,8+2.6
0,5 2,10+0,21 59,1+3,2 1,05+0,14 45,1+1,8
1 2,11£0,18 60,2+2,9 1,11+0,11 45,9+1,9
1,5 2,27+0,24 62,7+3,7 1,15+0,15 61,742,7
2 2,08+0,17 59,0+2,1 0,93+0,20 40,5+2,1
2,5 1,95+0,19 43,5+2,8 0,87+0,17 33,5+1,8
3 1,67£0,25 37,6+2,6 0,75+0,18 31,6+1,3

K&t qua cho thay, voi ndng do mudi tir 0 — 3% chung VKTQH GT10 c6 kha ndng sinh
truong va phin giai phosphat khé tan kha t6t, tuy nhién, & mdi ndng o mubi khac nhau kha nang
hoa tan phosphat khac nhau. Ching GT10 cho thdy kha ning sinh trudng ciing nhu hoa tan
phosphat cao nhét & ndng do mudi 1,5%. Nhu vay, chiing ndy c6 kha nang sinh truong va hoa tan
phosphat dén 3%. Tuy nhién, ndng d6 mudi bd sung cao hon 2,5 % s& din dén viéc giam kha
ning hoa tan cua ching GT10. Két qua cho thdy ndng d6 mubi 0 — 2% la néng do mudi ma chiing
GT10 c6 thé sinh truéng va hoa tan phosphat tét nhat. Do vy, ching GT10 ¢6 tiém ning Umg
dung & nhiing ving trdng Ita bi nhiém min nhim gitip cung chp lugng 14n hitu dung vbn da bi
bAt dong trong dét cho cay lua sinh trudng va phat trién tot.

Chung vi khuén tia quang hop GT10 dugc tién hanh danh gia kha ning phan giai phosphat
kho tan trong mdi trudng Pikovskaya cai tién, & cac pH khac nhau tir 4 — 9, thi nghiém dugc lap
lai 3 14n, sau 7 ngay nudi chy két qua duge thé hién trén Bang 7.

Bang 7: Kha ning phan gidi phosphat kho tan ciia chiing GT10 ¢ cac pH khac nhau

pH Vi hiéu khi, sing Hiéu khi, toi
AODS800 P,0s (mg/L) AODS00 P,Os (mg/L)
4 0,55+0,11 18,3+1,6 0,39+0,10 14,8+1,9
5 1,36+0,20 39,1+1,8 0,88+0,20 24,1+1,8
6 1,87+0,15 59,6+2,0 0,90+0,17 28,242,0
7 2,21+0,12 57,0+2,3 1,0140,15 35,5+1,7
8 2,05+0,20 44,5425 1,05+0,12 37,5+1,8
9 1,47+0,18 39,6+1,6 0,89+0,14 22,6+1,3

Két qua cho thdy chung GT10 c6 kha nang sinh trudng va phén giai phosphat kho tan tir pH
4 —9, tuy nhién, & mdi mic pH khac nhau thi sinh truong va kha niing hoa tan khéc nhau. Ching
GT10 ¢6 kha ning hoa tan 1an cao nhét & pH 6 — 7. O pH 4 ching GT10 sinh truéng yéu hon
nhung van hoa tan phosphat kho tan, 6 pH 5 ching GT10 c6 kha ning sinh trudng va phan giai
phosphat kh¢ tan kha tét. Nhu vdy, chimg GT10 c6 kha nang ing dung hoa tan ngudn lan kho
tidu cho nhimg ving dét trdng ltia nhidm phén & Viét Nam thuong dao dong tir pH S - 6, tham chi
mdt sd viing c6 pH 4.
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D. DP4anh gid kha ning sdn sinh chét kich thich sinh truémg IAA cia chiing GT10

Ching GT10 con dugc tién hanh dénh gia kha ning san sinh chit kich thich sinh trudng
IAA bing cach bang cach nuéi ching trong moi truong GA cai tién v6i ndng do gibng bd sung
10% (v/v) (mat do t& bao trong binh nudi giong GT10 dat mat do khoang 10° CFU/ml), c4c binh
thi nghiém dugc day nip cao su, d6i chung chi chira mdi truong khong bd sung ching GT10. Thi
nghiém duovc tién & 2 diéu kién: vi hiéu khi sang va hiéu khi ti. Trong diéu kién vi hiéu khi, cuong
d6 chiéu sang 3000 lux va nhiét do phong 25 — 30 °C. Ham luong IAA san sinh trong mdi truong
nudi duoc xac dinh bang phuong phap Salkowski cai tién. Dich nudi VKTQH dugc ly tAm ¢ 8000
vong/phut trong 10 phit. Hat 1 ml dung dich sau ly tm vao cac o penicilin sau d6 thém 2 ml thude
thir Salkowski va @ trong béng 51 (30°C, 10 phat). Tién hanh do d hép thu quang phd & bude séng
530 nm. T céc két qua ODs3o va dd thi chuin IAA, ham luong IAA sinh ra dugc xac dinh. Sau 5
ngay nudi cy, két qua thu dugc trinh bay trén Bang 8.

Mbi trudmg nudi VKTQH sinh chit kich thich sinh truong TAA 1a mdi truong GA cai tién
¢6 cac thanh phan nhu sau: 5,44 g sodium acetate monohydrate, 1 M tryptophan, 1,0 g cao nim
men; 0,5 g KH,POy; 0,5 g KoHPOy; 0,8 g (NHg),HPO4; 0,2 g MgSQ4 7TH,0; 53 mg CaCl, 2H,0;
1,2 mg CoCl, 6H,0; 1,2 mg MnSOq4 5H,0; 0,01 mg biotin; 2,5 mg CsHsFeO; va 1 mg nicotinic
axit trong 1000 mL nuéc cit (pH 7.0).

Thuéc thir Salkowski gdm cac thanh phin sau: 15 ml (FeCls) 0,5 M; 300 ml H>SO4 98%,
500 ml nudc cét.

Bang 8: Kha ning sin sinh IAA ciia ching GT10 & hai diéu kién nudi ciy

Tén Ham lwong IAA tao thanh (ug/ml) AODS800
chiing | Vi hibu khi, sang | Hiéu khi, t§i | Vi hiéu khi, sing Hiéu khi, toi
GT10 205,4+5,85 140,05+4,56 2,5+0,5 1,14+0,3

Két qua tir Bang 5 cho thdy: ching GT10 c6 kha ning sinh truong t6t va san sinh [AA kha
ca0 & ca hai didu kién nu6i. Tuy nhién, & diéu kién i wu 13 vi hiéu khi sang thi ching sinh
truomg tét ciing nhu tich Iiiy TAA cao, ¢ diéu kién hiéu khi, tbi thi sinh truong va san sinh JAA
thap hon. So véi cac loai thude chi Enferobacteria, Azotobacteria va Pseudomonas phan 1ap tu
ving dat ré& IGa tai Colombia ctia nhém nghién ciru Torres va cong su (2000) san sinh TAA cao
nhit 13 32,2 pg/ml, thi kha ning san sinh IAA ctia chiing GT10 cao hon gép khoang 6 lan. Theo
nghién cuu cua Nguyén Thi Phuong Oanh va cong sy (2013), da phén 1ap dugc cac chung ¢
ham luwong IAA cao nhét dat 42,14 pg/ml. Nhom tac gia Nguyén Thi Thu Hing va cong sy
(2015) da tuyén chon dugc 2 chung Azotobacter ki hi¢u AZTI1 va AZT7 c6 kha nang sinh IAA
twong tmg 13 10,72 pg/ml va 11,52 pg/ml. Nhu vay, chung GT10 c6 kha nang sén sinh IAA cao
hon tr 4,5 — 16 14n va ching GT10 ¢6 tiém nang trong st dung lam phan boén kich thich sinh
truong cho lua.

Chung GT10 duoc tién hanh dénh gia kha ning sinh truéng va san sinh [AA ¢ cac nong do
mubi tr 0 — 3%. Thi nghiém dugc ldp lai 3 14n, sau 5 ngay nudi ciy két qua duoc thé hién trén
Bang 9.

Bang 9: Kha niing sinh truwéng va sin sinh IAA ctia chiing GT10 & cac ndng do mudi
khac nhau

Nong do mudi Vi hiéu khi, sing Hiéu khi, toi
(%) AOD800 ‘ IAA (png/ml) AOD800 ! IAA (pg/ml)
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0 2,5+0,4 207,8£5,6 1,0+0,2 139,8+4,6
0,5 2,7+0,5 253,1£6,8 1,1+£0,2 142,1+4,8
1 2,6+0,3 260,2+5,9 1,0+0,3 145,2+3.,9
1,5 2,7+£0,6 280,7+7,7 0,9+0,1 151,7+4,7
2 2,4+0,3 275,0£7,1 0,8+0,2 136,5+4,1
2,5 2,2+0,4 271,5+5,8 0,7+0,1 133,5+4,8
3 2,1£0,5 270,6+6,6 0,5+0,2 131,6+4,3

Chung GT10 ¢ wu viét 1a sinh truong va sin sinh TAA rat t6t & ndng d6 mudi tir 0 — 3 %.
Ham luong TAA sinh ra cua chung GT10 khé cao, cao hon so v4i cac ching vi khuén ving ré
kich thich sinh truéng & ciy nghé vang dugc phén 13p tai Viét Nam do nhom tac gia Hoang Kim
Chi va cong su cong bb 2019 (63,11- 73,87 ppm) (Hoang Kim Chi ef al., 2019). So sanh véi kha
ning sinh IAA ctia nhém VKTQH dugc phan 18p tir canh ddng 6 nhiém Cd va Zn tai Thai Lan do
nhom tac gia Sakpirom va cong sy cdng bd nam 2017 thi ham luong IAA san sinh cua chung
GT10 phéan 1ap dugc cao hon 40 — 60 1An. Tuy nhién, so sanh ham lugng IAA san sinh ra clia mot
sé chimg VKTQH cao nhit (KKSSG29- IAA 276,3 ml/L; KTSWR2- TAA 302,6 mg/L), phén 1ap
tai Thai Lan do nhém tac gia Nookongbut va cong su cong bd nam 2019 thi ching GT10 san sinh
IAA thip hon. Theo nghién ciru cia Nguyén Anh Huy va cong su (2018), tuyén chon 02 ching
c6 ki hiéu PL2 va PL9 vira c6 kha nang cb dinh nito, vira c6 kha ning san sinh TAA va c6 kha
ning chiu mdn ¢ do mubi 10 %o (1 %). So v6i chung GT10, hai chung PL2 va PL9 ¢6 kha nang
chiu man thap hon.

Ching GT10 dugc d4nh gi4 kha nang sinh IAA 6 cac pH tir 4 — 9, thi nghiém dugc 1ap lai 3
l4n, sau 5 ngdy nudi cAy két qua duoc thé hién trén Bang 10.

Bang 10: Kha niing san sinh IAA cia ching GT10 & cic pH khac nhau

pH Vi hiéu khi, sdng Hiéu khi, toi
AODS800 IAA (ng/ml) AOD800 IAA (pg/ml)
4 0,5+0,1 68,2+3,6 0,2+0,1 34,8426
5 1,7+0,2 139,1+4,8 0,8+0,2 84,1+1,8
6 2,340,3 219,6+3,9 0,9+0,3 138,242,9
7 2,4+0,2 208,0+2,9 1,1£0,3 135,5+2,1
8 2,240,2 194,5+3,5 1,0£0,2 127,5+1,8
9 2,120,3 189,6+3,6 0,9+0,2 122,6+2,3

K&t qua thu dugc cho thdy chung GT10 c6 kha ning sinh trudng va san sinh IAA & phd
pH rong tir 4 — 9 trong didu kién vi hiéu khi, c6 chiéu sing va hiéu khi, t6i. Ching GT 10 c6 kha
ning sinh trudng va san sinh TAA cao nhét & pH 6, & pH 5 ching ndy sinh truong kha t6t va san
sinh IAA tuong ddi cao. Nhu vay, ching GT10 c6 kha nang tmg dung 1am phén bén kich thich
sinh truéng cho nhing ving dat trdng lta nhiém pheén & Viét Nam thudng dao dong tir pH 5 - 6,
tham chi mot s ving c6 pH 4.

Céc nghién ctru trude day chi ra r?mg, céc vi khuan sinh IAA c6 kha ning hoat dong manh
tai mirc pH kha rong va giéa tri pH thich hop cho viée sinh TAA ctia cac vi khuén 13 khac nhau.
Khamna va cong su (2010) da chi ra pH 7 thich hop cho san xudt IAA cao nhét d6i véi loai
Streptomyces sp. IAA dugc san xuét béi Bacillus spp. MOH-19 c6 kha ning sinh IAA cao nhét
tai gid tri pH=6 va gidm 62% luong IAA sinh ra ¢ pH=5 va téng hop IAA boi vi sinh vét dién ra
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manh nhét tai pH trung tinh hay acid nhe. Nguyén Khéi Nghia va cong su (2017) trong nghién
ctru cac vi khuén chiu min sinh IAA tr ving d4t ngap man & hé théng trdng lia- nudi tdm tai khu
vuc ddng bing séng Mekong Viét Nam ciing d& chi ra réng cac vi khuén ndy sinh JAA manh nhét
& muc pH=7. Két qua khao st tic dong pH méi truong nudi dén kha ning sinh TAA cua chiing
GT10 phi hop véi cac nghién ciru trude day da duge cong bd. Trong d6, chung GT10 nghién ctru
c6 nhitng diém ndi bat hon so vi cac nhom VSV c6 kha nang sinh TAA 1a kha ning chéng chiu
t6t trong cac didu kién pH moi truong khac nhau, dac biét la trong moi truong d4t bi chua, phén
(mbi trudng axit). Pay dugc coi 1a mét trong nhing uu diém nbi bat trong ung dung san Xuét
phan bén vi sinh chtra ching GT10 khong chi st dung trén déng rudng c6 pH trung tinh ma con
trén ddng rudng tai cic dia phuong bi nhiém phen, nhiém axit.

Vi du thuc hién sdng ché
Vi du 1. Phdn ldp va dinh tén ching vi khudn GT10

Mau dat léy tlr rudng lta giai doan sau gieo sa 1,5 thang tai rudng lua nhiém min ven dé
bién Giao Thity, Nam Dinh dugc bao quan trong dung cu ti¢t tring dé dam bao khong bi nhiém
tap cac vi sinh vat tir mdi truong. Sau khi thu 24h, mau dugc lam giau bang cach nuoi tich Iy
trong cac binh nhya trong hinh tru c6 kich thuéc @ =5 cm, h = 35 cm. MAu dat duoc dua vao
binh véi ty 18 9: 1, sau d6 chung duogc 1am day biang mdi truong DSMZ -27. Céc binh nay dugc
ddy kin va 1 duéi 4nh sang dén soi dét cudng df sang ~3000 lux. Sau khoang mot tudn, tién hanh
phén lap trén dia petri chira méi truong thach DSMZ 27, u & diéu kién ky khi (khong khi duoc
thay thé bing khi nito) véi cudng dd sang ~3000 lux tir dén soi dbt. Cac khudn lac dugce tach va
lam sach, thu dugc chung vi khudn GT10 c6 hinh thai khuan lac cling nhu hinh théi té bao nhu
duoc thé hién trong Fig. 1 va Fig. 2.

Dua vao hinh thai khuén lac, hinh th4i té bao va dic diém kha ning st dung ngudn
cacbon ctia chung GT10 thu dugc trén méi truong nudi cdy dang thach, ching vi khuén GT10 c6
thé dugc xép vao chi Rhodobacter (Bergey, 1989, 2001).

Thuc hién phén loai chung vi khuin GT10 bing cach xac dinh trinh ty doan gen 16S
rARN voéi cép mdi 27F/1527R, ADN téng s6 ctia chiing vi khuin GT10 dugc thu nhu sau:

Nubi ciy thu sinh khéi vi khuan trong méi truong DSMZ -27 & didu kién ky khi va dit
dudi 4nh séng dén soi dét khoang 3 - 4 ngay dén khi ODgoo dat 0,8 - 1 thi ADN cua chiing dugc
tach chiét theo qui trinh sau: i). Hit dich nu6i cly vao cac dng eppendorf 1,5 ml, té bao duoc thu
lai bing cach ly tim 10.000 v/ph trong 5 phut. ii). B sung 576 ul dung dich TE, 8 trén d4 va lic
du cho tan hét t& bao; iii) B sung 30 ul SDS 10%, Jic nhe va dé & nhiét d§ phong; iv). B sung
3 pl enzim protéinaza K (10 mg/ml), u mau & 37°C trong 1 gid; v). Bé sung 180 pl NaCl 5M lac
nhe, i miu & 65°C trong 10 phit. Chi y: ddo nhe nhang dé tranh dut gy ADN; vi). Protéin dugc
loai b6 bing mot thé tich chloroform/isoamyl alcohol 24:1 (v/v), ly tam 12.000 v/ph trong 10
phut, thu dich ndi va chuyén sang 6ng eppendorf mai; vii) Protéin dugc loai bo tiép bing
phenol/chloroform/isoamyl alcohol theo ty 1 25:24:1 (v/v), ly tim 12.000 v/ph trong 10 phut, thu
dich ndi va chuyén sang bng eppendorf méi; viii) ADN dugc tua bang hai lan thé tich ethanon 100
% & 4°C trong 20 pht, Iy tm 12.000 v/ph & 4°C, phén tia la ADN genom dugc thu lai, tia dugc
rira lai bang ethanon 70% ly tdm 12.000 vong/phit & 4°C trong 15 phut va duogc lam khd bing
may hut chan khong Mi- vac 110 V, hoa tan ADN trong 25ul TE va béo quéan 6 4 °C.
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Ciip mdi duoc sir dung dé dinh danh chung vi khuén 13 cap mdi 27F/1527R duge thiét ké
dua vao trinh tir ¢6 tinh bio thu cao cua gen 16S rARN & sinh vét nhan so (Whlte va cong su,
1990). Mdi xudi 5-AGAGTTTGATCCTGGCTCAG -3 va mdi ngugc 5'-
ACGGCTACCTTGTTACGACT -3".

ADN thu duge tir ching vi khuan GT10 duge thuc hién nhan gen 16S rARN bang phuong
phap PCR véi thanh phan phan tng va chu trinh nhiét nhu sau:

Thanh phdn phén vmg (ul):

bém Taq 10X: 2,5 ul Tag-polymeraza (5 U/ul): 0,25 pl
MgSO; (25 mM): 2,5 ul ADN khuon: 2,0 ul
dNTP (2,5 mM): 2,0 pul H,O khr ion: 13,75 pl
Mbi xudi 10uM: 1,0 ul Téng thé tich: 25l

Mdi nguoe 10 pM: 1,0 pl

Chu trinh nhiét:
Buée 1: 95°C (5 phﬁt) Buéc 2: 95°C (50 s); Budc 3: 58°C (45 s); Bude 4: 72°C (1 phut 30 gidy);
Budc 5: Lap lai 30 1an tir budce 2 dén budc 4; Bude 6: 72°C (7 phut),Bucu 7: Bao quén ¢ 4°C.

San pham PCR nhan doan gen 16S rARN tir ADN téng sb ctia ching GT10 da duoc kiém
tra trén gel agaroza 1%, nhudm ethidium bromit va sau d6 soi ban gel dudi tia tir ngoai. D) dai
ctia san pham PCR c6 kich thudc ding nhu Iy thuyét va duge thé hién trén Fig. 4.

San pham nhan doan gen 16S rARN dugc tinh sach bang kit Gel Purification Kit, hang
Bioneer, Han Qudc c¢6 ban trén thi truong va sau d6 duogc x4c dinh trinh tlI theo phuong phép cua
Sanger, st dung méy doc trinh tu tuw dong ABI, My. Su dung cac phén mém Bioedit, Clustal X va
Mega dé xay dung cdy phat sinh chung loai clia chung vi khuén GT10.

Trinh tu gen cta chung GT10 c6 kich thudc 1321 nucleotit va dugc dang ky trén
GenBank v&i mé sb truy cap LC791252.

Trinh tu gen cua chung GT10 c6 c6 mic d3 tuong dong 99,12% véi trinh tu twong Umg cua
cac chung Rhodobacter capsulatus ATCC 11166 (ma s6 D16428) va twong ddng xa hon (85,28
%) so voi ching Rhodopseudomonas pseudopalustrzs (AB498818). Mbi quan hé phét sinh ching
loai cua ching GT10 vé1i mot s6 ching vi khuén d3 duoc xay dung va két qua duge thé hién &
Fig. 5.

Nhu viy, dya trén cac dic diém hinh thai khuan lac cfing nhu hinh thai té bao, dac diém st
dung ngudn cacbon va so sanh trinh tu gen 16S rARN thi ching GT10 thudc chi Rhodobacter va
dugc dit tén 1a Rhodobacter capsulatus GT10.

Ching vi khudn GT10 phan 13p dugc dugc luu gilt tai V1en Cong nghé sinh hoc, Vién
Han 1am Khoa hoc va Cong nghe Viét Nam dudi dang thudn khiét vé mat sinh hoc.

Vi du 2. Danh gia kha nang c6 dinh nito phdn ti ciia ching GT10

Thi nghiém duoc tién hanh trong cic binh thé tich 25 ml chira 20 ml moi truong khoang
khong bd sung ngudn nlto (nhu muc B), thém 2ml dich VKTQH ching GT10 (mét do té bao
trong cac binh nudi gibng GT10 dat mat do khoang 10° CFU/ml), binh di chimg ch1 chtra moi
truong va khong bd sung VKTQH ching GT10. Céc binh thi nghlem duoc day ndp cao su, khi
nito duoc suc dé hoa tan vao moi truong khoang 17-20 mg/L trong didu kién 25 — 35 °C. Céc binh
nudi cdy dugc 1 & 2 didu kién: vi hiéu khi sang va hiéu khi ti. O diéu klen vi hiéu khi, cuong do
chiéu sang 3000 lux va nhiét 6 phong 25 — 30 °C. Sau 48h, cac dich nudi ciy dugc ly thm & toc do
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8000 Vong/phut trong 15 phut, thu duoc dich nbi phia trén dé danh gia ham luong NH," tao ra trong
moi truong bang thudc thir Nessler (Sakpirom e al., 20) Két qua duoc thé hién trén Bang 2.

Két qua cho thiy chimg GT10 c6 kha ning cb dinh N; t6t & ca hai diéu kién hidu khi, t&i
va vi hiéu khi, sang
Vi du 3. Ddnh gid kha ning cé dinh nito phan tr 6 cdc nong dé muoi khdc nhau cua ching
GTI10

Nham muc dich tng dung chung GT10 c6 kha nang cb dinh N2 lam phan bon & nhing
Vung nhi®ém min, thi nghiém duoc tlen hanh d4nh gid anh hudéng cta ndng d6 mudi 1én kha nang
¢b dinh N2 Ching GT10 dugc nudi cAy trong mdi trudng khoang khong chua ngudn nito va b
sung mudi & cac ndng d6 khac nhau tir 0 — 3%. Két qua vé kha ning ¢b dinh N, thanh NH,"
(mg/L) sau 48 h the hién trén Bang 3. Ket qua tu Bang 3 cho thiy ching VKTQH GT10 c6 thé
sinh truong va cb dinh N, kha ot véi nong do mudi tir 0 3% & ca hai diéu kién vi hleu khi c6
chiéu sang va hiéu khi, tbi. Chung nay khi bd sung mubdi dén 3% déu c6 kha ning cd dinh nito
cao hon khi khong bd sung mudi. Do vdy, ching VKTQH GT10 c6 thé tmg dung dé san xuat
phan boén vi sinh cho Iia nuéc va déc bi€t co thé tmg dung lam phan bén cho cac dia phuong c6
d4t canh tac bi nhiém man.
Vi du 4. Ddnh gid kha ndng co  dinh nito phén te & cdec pH khac nhau ciia chung GT10

Ching GT10 ciing dugc tién hanh d4nh gia kha nang ¢ dinh N, & cac pH khac nhau tir 4

- 9. Két qua ham lugng NH," (mg/L) tao ra trong moi trudng 0 cac pH khéac nhau thé hién trén
Béng 4. Két qua tir Bang 4 cho thdy ching GT10 c6 kha ning ¢b dinh N, & phd kha rong tir pH 4
— 9 & ca hai diéu kién vi hiéu khi, c6 chiéu sang va diéu kién hiéu khi, téi. O mdi gla tri pH khac
nhau ching GT10 c6 kha nang ¢ dinh N, khic nhau va ching nay c¢6 kha nang cb dinh N, manh
nhit trong moi trudong axit. Trong khi do, rét nhidu nhém vi khun khac khé sinh truong va cb
dinh N, trong mdi truong co pH4 vi 5. Diéu ndy cho thy dic diém ndi bat ctia chung GT10 so
v6i cac nhém VSV c6 kha ning cb dinh nito khac 1a kha nang chdng chiu t6t trong cac diéu kién
pH moéi trudng khac nhau, déc biét la trong mdi trudng dat bi chua, phen (mdi trudong axit). Day
dugc coi 1a mét trong nhiing uwu diém nbi bat trong tng dung san xuét phan bén vi sinh khong chi
st dung trén dong rudng c6 pH trung tinh ma con trén ddng rudng tai cac dia phuong bi nhiém
phén, nhiém axit.
Vidyu 5. Pdnh gia kha nang phdn gidi cdc nguon phosphat khé tan ciia chung GT10

Ching GT10 dugc tién hanh dénh gi4 kha nang phan giai phosphat kho tiéu bang cach bing
cach nudi ching trong moi trurorng P1kovskaya céi tién dang dich chira cac ngudn 14n kho tan nhu
Ca3(PO4)2, FePOs4 va AIPOq4 nong d6 5g/L, gibng VKTQH ching GT10 bd sung 10% (v/v) (mat do
te bao trong cac binh nudi gidng dat mat do khoang 10° CFU/ml), c4c binh thi nghiém dugc day
nip cao su, d6i chung chi chira moi truong khong bd sung chung GT10. Thi nghiém dugc tién & 2
diéu kién: vi hiu khi séng va hiéu khi t6i. Trong diéu kién vi hiéu khi, cuong do chiéu sang 3000 lux
va nhiét d6 phong 25 — 30 °C. Ham luong phdt phat dé tiéu trong moi truorng nudi dugc xac dinh
bang phuong phap hién mau Molybdate. M1 truong Pikovskaya cai tién gém cac thanh phén sau :
CH;COONa 1 g/L, (NH4),S04 0,5 g/L, NaCl1 0,2 g/L, KC1 0 ,2g/L, MgS0O4 7H2O 0,1 g/L, yeast
extract 0,5 g/L, MnSO4 H,0 0,002 g/L, FeSOa. 7H20 0,002 g/L. trong do, ngudn phosphat kho
tan st dung 3 ngudn 1a Ca3(POs); , FePO4 va AIPO4 nong do 5g/L
Két qua danh gia kha ndng hoa tan cac dang lan kho tan trong 7 ngay duoc thé hién trén Bang 5.
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Két qua tir Bang 5 cho thy ching GT10 c6 kha ning hoa tan 3 dang phot phat kho tan & ca
hai diéu kién vi hiéu khi, sng va hiéu khi téi Ching GT10 hoa tan phot phat dang Ca3(PO4); la
cao nhit, k& dén 13 nghiém thirc chira ngudn phét phat dang FePOy va sau cung la nghiém thu:c
chira ngudn phot phat dang AIPOs. Két qua nay cho thdy ching GT10 c6 thé hoa tan hai nguon
FePO, va AIPO, trong d4t phén cé y nghia hét sitc quan trong giup cdy lua vuot qua bét loi vé su
thiéu hut phot phat trong diéu kién dét nhiém pheén.

Vi du 6. Ddnh gid kha ndng phdn gidi phosphat khé tan cua chung GTI 0 & cdc dé6 man khdc
nhau

Chung GTlO con duoc tién hanh danh gia kha ning sinh truéng va phén giai phosphat kho tan
& cac ndng d6 mudi khic nhau tir 0-3%. Thi nghiém dugc tién hanh trén moéi truong Pikovskaya céi
tién dang 1ong. Két qua sau 7 ngay nudi cdy chung GT10 dugc thé hién trén Bang 6.

Két qua cho thiy, véi ndng d6 mudi tir 0 — 3 % ching VKTQH GT10 ¢6 kha nang sinh
truong va phin giai phosphat khé tan kha t6t. Chung GT10 cho thdy kha ning sinh trudng ciing
nhu hoa tan phosphat cao nhit & nong d6 mudi 1,5 % Nhu vay, ching nay co kha nang sinh
trudng va hoa tan phosphat dén 3%. Két qua cho thiy nong domubi 0-2 % Ia ndng d6 mubi ma
ching GT10 c6 thé sinh truong va hoa tan phosphat t6t nhat. Do Vay, ching GT10 cé tiém nang
tmg dung ¢ nhiing ving trdng lua bi nhiém min nham g1up cung cip lwong 14n hiru dung von da
bi bat dong trong d4t cho ciy lua sinh truong va phat trién tot.

Vi du 7. Ddnh gid kha ndng phdn gzaz  phosphat khé tan cia chung GT10 ¢ cac pH khac nhau

Chung VKTQH GT10 duoc tién hanh danh gia kha ning phén giai phot phat kho tan trong
moi truong Plkovskaya cai tién, & cac pH khac nhau tir 4 — 9, thi nghiém duoc 1ap lai 3 14n, sau 7
ngay nudi ciy két qua duoc thé hién trén Bang 7.

Két qua cho thay ching GT10 c6 kha ning sinh truéng va phén giai phosphat kho tan tir pH
4 -9, tuy nhién, & mdi mirc pH khac nhau thi sinh truong va kha ning hoa tan khéac nhau. Chung
GT10 c6 kha nang hoa tan 1an cao nhit 6 pH 6 — 7. O pH 4 ching GT10 sinh truéng yéu hon
nhung van hoa tan phot phat kho tan, & pH 5 ching GT10 c6 kha néng sinh truong Va phan gidi
phot phat khé tan kha t6t. Nhu vay, chimg GT10 c6 kha ning tmg dung hoa tan ngudn lan kho
tiéu cho nhilg ving dat trong lta nhiém phén & Viét Nam thuong dao dong tir pH 5 - 6, tham chi
mot s6 ving c6 pH 4.

Vi du 8. Ddnh gid kha ndng san sinh IAA ciia ching GT10

Ching GT10 con dugc tién hanh danh gia kha ning san sinh chét kich thich sinh trudng
IAA bing cach bang cach nudi ching trong mdi truong GA cai tién v6i nong do gibng b sung
10% (v/v) (mat do té bao trong cac binh nuéi gidng chung GT10 dat mét d khoang 10° CFU/ml),
cac binh thi nghiém duoc day nip cao su, d6i ching chi chira méi truong khong bd sung chung
GT10. Thi nghiém dugc tién & 2 didu kién: vi hiéu khi sang va hiéu khi tdi. Trong diéu kién vi hiéu
khi, cuong do chiéu sang 3000 lux va nhiét do phong 25 — 30 °C. Ham luong IAA sén sinh trong mdi
truong nudi duge xac dinh bang phwong phap Salkowski cai tién. Dich nudi VKTQH dugc ly tim &
8000 vong/phtt trong 10 phut. Hat 1 ml dung dich sau ly tam vao cac lo pemcﬂm sau d6 thém 2 ml
thubc thir Salkowski va  trong béng t6i (30°C, 10 phut). Tién hanh do d6 hap thy quang phd & budce
song 530 nm. T cac két qua ODs3 va dd thi chudn IAA, ham lugng IAA sinh ra dugc xdc dinh.
Sau 5 ngay nudi céy, két qua thu dugc trinh bay trén Bang 8.
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Két qua thu dugc cho thiy: ching GT10 c6 kha nang sinh truong tdt va san sinh IAA kha
cao & ca hai diéu kién nu6i. Tuy nhién, & didu kién tdi wu 12 vi hiéu khi sang thi ching sinh
truong t6t cling nhu tich liy IAA cao, & didu kién hiéu khi, t6i thi sinh truong va san sinh IAA
thip hon... Nhu vay, ching GT10 c6 kha nang sinh trudng tdt, san sinh IAA cao va co tiém ning
trong str dung 1am phan bén kich thich sinh truéng cho lua.

Vidu 9. Pdnh gia kha nang san sinh IAA ciia ching GT10 & cde do mdn khdc nhau

Ching GT10 dugc tién hanh danh gi4 kha ning sinh truéng Va san sinh IAA & cAc ndng d6
mudi tir 0 — 3%. Thi nghiém dugc lap lai 3 14n, sau 5 ngay nudi chy két qua duge thé hién trén
Bang 9.

Ching GT10 ¢6 wu viét 12 sinh truong va sin sinh IAA rat tt & nong @6 mudi tir 0 — 3%.
Ham luong IAA sinh ra cia chung GT10 kha cao, cao hon so v6i cac chung vi khun ving 1é
kich thich sinh trudng & cdy nghé vang duoc phén 1ap tai Viét Nam do nhém tac gia Hoang Kim
Chi va cong su cong bd 2019 (63,11- 73,87 ppm) (Hoang Kim Chi et al., 2019). Theo nghién ctru
ctia Nguyen Anh Huy va cong su (2018), tuyén chon 02 ching c6 ki hiéu PL2 va PL9 vira ¢6 kha
ning cb dinh nito, vira ¢6 kha nang san sinh [AA va ¢6 kha ning chiu man ¢ d6 mud 5 10%0 (1%).
So véi chung GT10, hai chung PL2 va PL9 c6 kha ning chiu médn thap hon. Nhu Vay, chung
GT10 c6 tiém nang umg dung 1am phan boén kich thich sinh hoc cho nhitng vung d4t trong laa bi
nhiém min.

Vi du 10. Ddnh gid kha néng san sinh IAA cia ching GT10 & cdc pH khdc nhau

Chuing GT10 duoc danh gi4 kha niang sinh IAA & cac pH tir 4 -9, thi nghiém dugc 1dp lai
3 1an, sau 5 ngay nudi chy két qua dugc thé hién trén Bang 10.

Két qua thu dugc cho thiy chimg GT10 c6 kha ndng sinh trucmg va san sinh IAA & phd
pH rong tir 4 — 9 trong didu kién vi hiéu khi, c6 chiéu sang va hiéu khi, tdi. Chung GT 10 c6 kha
ning sinh trudng va san sinh IAA cao nhit & pH 6, & pH 5 chung nay sinh truong kha tt va san
sinh TAA tuong ddi cao. Nhu vay, chung GT10 c6 kha nang ung dung 1am phén bén kich thich
sinh truong cho nhitng ving dAt trdng laa nhidm phén & Viét Nam thuong dao dong tir pH 5 -6,
tham chi mot sé ving c6 pH 4.

Hiéu qua dat dugc ciia sang ché

Sang ché @ cap dén chung vi khuén tia quang hop Rhodobacter capsulatus GT10 thuan
khiét vé mit sinh hoc c6 kha nang ¢b dinh mto phén tir, phan giai phosphat khé tan, san sinh chit
kich thich sinh truéng IAA véi ndng do mubi tir 0 — 3% va pH tir 4-9 & hai diéu kién vi hiéu khi,
chiéu sang va hiéu khi, tdi. Chung GT10 dugc phan 18p tir mAu dat 14y tir rudng lua nhiém min
(sau sa 1,5 thang) ven dé b1en tai Giao Thuy, Nam Dinh.

V6i cac dic diém ndi bat vé kha ning c¢b dinh N phan tit, phan giai phot phat kho tan, san
sinh chat kich thich sinh tru:orng trong diéu kién do man tir tir 0 — 3% va pH tir 4-9 cua chung
GT10, nén chung nay co tiém ning lam phan bén cho lia nuéc & cac rudng lia thuong, rudng lua
nhiém mén va nhiém phen noi cac nhém vi sinh vat hitu ich bi tre ché kho sinh truéng va phat
huy céac dac tinh nhu cb dinh nito, phan giai phosphat kho tiéu va san sinh cac cht kich thich
sinh truong. Do vay, viéc sit dung ching GT10 lam phan bo6n cho cho lta nuée & cac rudng lua
thuong, rudng lia nhiém min va nhiém phén gbp phén ting ning suét, than thién moi truong,
giam st dung phén bon héa hoc, do vay, han ché 6 nhiém va doc t6 tich tu trong dét, ting chit
luong san phdm va xu huéng phat trién thanh ndng nghiép hiru co.
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YEU CAU BAO HQ

1. Ching vi khudn tia quang hop Rhodobacter capsulatus GT10 thudn khiét vé& mit sinh
hoc dugc phan 14p tir mau dit 14y tir rudng lua nhiém min sau gieo sa 1,5 thang ven dé bién tai
Giao Thuy, Nam Dinh c6 trinh tu gen 16S rARN véi kich thuée 1321 bp c6 trinh tu néu trong
SEQ ID NO.1 va dugc ding ky trén ngan hang gen v6i mé s6 LC791252 va co cac dic tinh sau:

¢6 kha nang cb dinh nito phan tir thanh NH," sau 48h & diéu kién vi hiéu khi, chiéu sang 1a
4,34+0,85 mg/L, & didu kién hiéu khi t5i 12 4,05+0,56, c6 kha néng c6 dinh nito phan tir & pH 4-
9, néng do mudi 0-3%;

c6 kha ning phan giai cac ngudn phosphat kho tan sau 7 ngay nudi chy & diéu kién vi hiéu
khi, chiéu sang cu thé 1a Cas(PO4), phan giai dwoc 51,4+3,85 mg/L, AIPO, phan giai dugc
35,67+3,37 mg/L, Cas(POs), phan gidi 75,05+4,56 mg/L, & dicu kién hiéu khi, t6i phan giai
Ca3(POy), phan giai duge 27,5£3,67mg/L, AIPO, phéan giai dugc 18,4+3,67 mg/L, Cas(POu)
phéan giai 40,14+2,3 mg/L, c6 kha néng phan giai phosphat kho tan Ca3(PO4), ¢ pH 4-9 va nong
do mudi 0 —3%;

¢6 kha ning san sinh chét kich thich sinh truéng IAA ¢ diéu kién vi hiéu khi chiéu sang 1a
205,4+5,85 pg/ml va & didu kién hiéu khi t5i 13 140,05+4,56 pg/ml va c6 kha nang san sinh IAA
& ndng d6 mudi tir 0 — 3 % va pH tir 4-9 trong d6 i wu & pH 6 — 7.
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98

Fig. 4

100 —Rhodobacter capsulatus GT10 (LC791252)

|___Rhodobacter capsulatus ATCC 11166 (D16428)

Rhodobacter aestuarii JA296T (AM748926)

Rhodobacter blasticus ATCC 33485 (DQ342322

Rhodobacter changlensis JA139T (AM399030)

97

37
55

Rhodobacter sphaeroides YL101 (MG576212)
__Rhodobacter azotoformans KA25 (D70846)

Rhodobacter ovatus JA234T (AM690348)

Rhodobium marinum (D30790)

Blastochloris sulfoviridis (D86514)
Rhodoblastus acidophilus DSM137T (FR733696)

100

) ———Rhodopseudomonas palustris (D12700)

-

Rhodopseudomonas harwoodiae JAS31T (FN8135 12)

100 l_———Rhodapseudomonas pseudopalustris DSM 123 (AB498818)
59

Rhodopseudomonas rhenobacensis (AB087719)

Fig. 5
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DANH MUC TRINH TU

<110> Vién Céng nghé& sinh hoc, Vién Han lam Khoa hoc va Céng nghé Viét Nam

27127

<120> Chung vi khudn tia quang hop Rhodobacter capsulatus GT10 thudn khiét vé
mit sinh hoc cé khd ni&ng cbé dinh nito phdn tw, phan giai phosphat khé tan, san
sinh chét kich thich sinh truéng IAA, chéng chiu duoc diéu kién m&n hdéa, phén

hbéa
<160>
<210>

<211>
<212>
<213>

<400>

1
1

1321

ADN

Rhodobacter capsulatus

1

1 tggcggcagg

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321

gagtaacgcg
ccgtatgtgce
tagttggtgg
agccacactg
agacaatggg
taaagctctt
cgtgccagca
agcgcacgta
cctttgaaac
aaattcgtag
cgctgaggtg
aaacgatgaa
cattccgcecct
acaagcggtg
catcgagatc
ctgcatggct
acccacactt
tcggaggaag
tgctacaatg
ctgcaactcg
aatacgttcc

agatggtgcg

cctaacacat
tgggaacgtg
ccttcggggg
ggtaatggcc
ggactgagac
ggaaaccctg
tcaggtggga
gccgcggtaa
ggcggatcag
tcctggtcett
atattcggag
cgaaagcgtg
tgccagtcgt
ggggagtacg
gagcatgtgg
gcggttacca
gtcgtcagcet
tcagttgcca
gtgtggatga
gtggtgacaa
accccatgaa
cgggccttgt
ccaaccagca

gcaagtcgag
ccctttgcta
aaagatttat
taccaagccg
acggcccaga
atctagccat
agataatgac
tacggagggg
aaagtcagag
gaggtcgaga
gaacaccagt
gggagcaaac
cggcaggcat
gtcgcaagat
tttaattcga
gagatggttt
cgtgtcgtga
tcattcagtt
cgtcaagtcc
tgggccaatc
gtcggaatcg
acacaccgcc

atggaggcag
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cgagaccttc gggtctagcg

cggaatagcc
cggcaaagga
acgatccata
ctcctacggg
gccgegtgag
ggtaccacca
gctagcgttg
gtgaaatccc
gaggtgagtg
ggcgaaggcg
aggattagat
gcctgtcggt
taaaactcaa
agcaacgcgce
ccttcagttc
gatgttcggt
gggcactctg
tcatggccct
ccaaaaagcc
ctagtaatcg
cgtcacacca
ccagccacgt

ccgggaaact
tcggccecgeg
gctggtttga
aggcagcagt
cgatgaaggc
gaagaagccc
ttcggaatta
agggctcaac
gaattccgag
gctcactggc
accctggtag
gacacaccta
aggaattgac
agaaccttac
ggctggatct
taagtccggce
gaagaactgc
tacgggttgg
atctcagttc
cgtaacagca
tgggaattgg
ag

gcggacgggt
gggagtaata
ttggattagg
gaggatgatc
ggggaatctt
cttagggttg
cggctaactc
ctgggcgtaa
cttggaactg
tgtagaggtg
tcgatactga
tccacgcegt
acggattaag
gggggcecgce
caacccttga
tagacaggtg
aacgagcgca
cgatgataag
gctacacacg
ggattggggt
tgacgcggtg
gtctacccta





