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TOM TAT

Viéc st dung phan bén vi sinh da va dang dugc quan tam vi phan bon vi sinh khdng nhitng giup nang cao ning
suat, cai thién chat luong néng san ma con than thién véi méi trudng, dac biét 1a trong diéu kién dat nhidm man,
nhiém phén dang gia ting do bién d6i khi hau. Trong nghién ciu nay 13 chang vi khuan tia quang hop
(VKTQH) duoc phan lap tir ruong lda ving ven bién Giao Thay, Nam Dinh. Cac chung phan lap dugce déu co
kha ning sinh truong va ¢ hoat tinh hoa tan 3 hop chat P dang kho tan nhu: Cag(POy),, AIPO,, va FePO,. Trong
diéu kién vi hiéu khi, c6 anh séng, 13 chung phan lap c6 kha ning hoa tan phosphate dang Cag(PO,), dao dong tir
12,8- 85,8 mg/L, dang AIPO,4 dao déng tur 8,8 - 75,5 mg/L dang FePO,4 dao dong tir 15,0 -78,9 mg/L, trong d6 ¢o6
2 ching GT, vd GT ¢6 kha ning hoa tan 3 hop chét P dang kho tan cao nhét. Khuan lac cua ching GT, ¢6 hinh
tron, bé mat 16, ria phiang, mau nau vang. Dich huyén phu té bao c6 mau nau d6. Té bao cua chung nay c6 hinh
ovan, kich thudc 0,086 x 0,915 um, sinh san bang cach nhan déi. Khuan lac cua chung GTo; khong tron, bé mat
161, bong, ria trong mau nau dam. Dich huyén pht té bao c6 mau d6 nau. Té bao cua ching nay c6 hinh xoén dai
kich thuéc chiéu dai 3,5-5,21 pm, chiéu rong 0,3-0,5 um. Ca hai chung déu khong quan sat thay "giot" luu
huynh tich lity trong t& bao va déu I vi khuan Gram (-). Phé hap thu dich huyén phu té bao cua 2 chung cé cac
cuc dai nam trong viing 800 - 900 nm, dic trung cho Bacteriochlophyll a. Tir cac dic diém sinh hoc co ban cia 2
chung VKTQH GT4 va GT21 nhu hinh dang té bao, hinh thirc sinh san, sic té quang hop va két qua phan tich
trinh tu nucleotide cua gene 16S-rDNA, c6 thé cho rang chung GT, thudc loai Rhodobacter sphaeroides, chung
GT,, thuoc chi Rhodospirillum.

Tir khda: Phan bén vi sinh, phosphate khé tan, Rhodobacter sphaeroides, Rhodospirillum, vi khuan tia quang hop.

MO DAU

Phosphorus (P) la chéat dinh duwéng da lwong anh huéng dén sinh trwdng clia thwc vat Ién th hai sau N.
Phosphorus déng vai trd quan trong trong tat ca nhirng tién trinh cling nhw hoat dong sinh ly, sinh héa va chuyén
hoa vat chét trong cay nhu: sy phan chia t& bao, phat trién hé théng ré, si dung ngudn carbohydrates, quang
hop, chuyén héa ning Iuong sinh tdng hop té bao, hé hap (Khan et al., 2010). Cay tréng chi h&p thu P dang ion
hoa tan (Pi) nhw: HPO.4* hoac HaPO,” (Malboobi et al., 2009). Thé nhung, trong dat P ton tai dudi hai dang la P
hiru co va P vd co. P hivu co tdn tai trong xac ba dC)ng, thwe vat va trong vi sinh vat, thwéng la cac hop chat cha
yéu nhu phytin, phospholipid, acid nucleic va cac hop chét hiru co khac. P vd co trong dat thuwdng & trong cac
dang khoang nhuw apatit, phosphate séat, phosphate nhom va cac dang nay kho tan khién cay trdng khéng hat
dwoc. Ngay cé trong d4t giau P, hau hét déu & dang khong hoa tan, va chi €O mot ty I&é nhd (~ 0,1%phate) kha
dung cho cay trdng (Taurian et al., 2012). Chinh vi vay, dé& dat dwoc ndng suét cay trdng, nguoi ta thuong dung
cac dang phan lan (P) d& tan dé bén cho cay. Tuy nhién, hiéu qua cGa phan boén P trén toan thé gisi chi dat
khoang 10 -25% do mét ty 1& I1&n phan lan c6 thé hoa tan khi bén vao dat d& dang bi cb dinh thanh cac dang
khong hoa tan nhw calcium monohydrogen dihydrate phosphate (CaHPO..2H:0), calcium monohydrogen
phosphate (CaHPO,) hay calcium orthophosphate (Cas(POa)z) va tré nén kém hiru dung cho cay tréng. Ngoai ra,
viéc bén qua nhidu P s& gay ra 6 nhiém moi trwdng dat va nuwéc. P& han ché nhivng tac dong khong co loi cla
phan bén hoéa hoc dbi véi méi trwdng va dé tang hiéu suat st dung lan thi viéc st dung cac vi sinh vat chuyén
hoa lan bd sung vao dat 1a mét trong nhivng gidi phap than thién véi méi trwdng va hibu hiéu giap quan ly sw
thiéu hut P trong d4t ndong nghiép (Sharma et al., 2013). Hién nay, da cé nhiéu nghién ctvu thanh cong trong viéc
st dung cac nhém vi sinh vat viing ré &ng dung lam phan bén vi sinh hoa tan phosphate kho tan gitp tdng nang
suét cay tréng (Sarkar et al., 2012). Trong c&c nhém vi sinh vat ving ré thi vi khuan tia quang hop (VKTQH)
dwoc quan tdm nghién ctu, vi day la nhém vi khuan thdy sinh cé kha nang sinh trwdng trong diéu kién ky khi
b&ng cach quang hop nhwng khong thai oxygen nhw nhirng di twong quang dwdng khac. Nhém VKTQH co kha
néng trao dbi chat rat da dang, c6 thé sinh trwédng dwoc trong didu kién quang tw dwdng, quang di dwéng, ching
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c6 kha néng st dung da dang ngudn carbon trong diéu kién tdi va c6 anh sang, trong nhém nay nhiéu loai c6 kha
nang loai bd sulfide. Ching con c6 kha néng hoa tan phosphate kho tan (Rana et al., 2016), c¢b dinh nitrogen
phan tl cling nhw san sinh céac chét kich thich sinh trwdng nhw IAA, ALA gitp cay trdng chéng chiu lai cac diéu
kién bat loi (Sakpirom et al., 2017). Bén canh d6, ngwoi ta con quan séat thdy VKTQH c6 mat trong cac méi
trwong cuc tri vé nhiét d, pH va do muébi (Sakarika et al., 2020). Vi vay, st dung VKTQH lam phan bén sinh hoc
c6 tac dung tang nang suét va chét lwong san phdm ciing nhw gidam céac tac dong béat loi cla han mén hay kim
loai n&ng gay ra, tdng strc d& khang cla cay chéng lai sau bénh. Str dung phan bén VKTQH con han ché duoc
bénh théi r& & lua do dat nhidm sulfur vi cac VKTQH c6 kha nang oxy héa cac hop chét nay t6i sulfate (Sakarika
et al., 2020). Biéu quan trong la rudng lGa cung c&p cac diéu kién thuan lgi cho VKTQH phat trién, dé 1a moi
trwdng ngap nwéc thiéu khi va cé chira acetate phan hdy tir rom ra va dwdi anh sang mat troi. Biéu nay mang lai
cho VKTQH lgi thé v& kha nang canh tranh dbi véi cac nhém vi sinh vat khac.Trong nghién ciru nay, ching toi
phan l1ap va tuyén chon céc ching VKTQH c6 kha n&ng hoa tan phosphate lam tién d& ¢ng dung VKTQH lam
phan bon cho lda.

NGUYEN LIEU PHUONG PHAP
Nguyén liéu

D4t ndng nghiép chuyén tr()ng lta nuéc (2 vu/nam) v&i cac mau dat va mau nwéc thu thap tir cac rudng lia
nwéc, rudng la nwédc nhiém man ven dé bién da gieo ciy va gieo sa trong khoang 1,5 — 2 thang tai Giao Thay,
Nam Dinh.

Méi trwong phan 14p va nu6i céy VKTQH khéng Iwu huynh trong phong thi nghiém la mdi trwong DSMZ 27 bao
gdm céc thanh phan sau: cao ndm men (0,3 g/L), succinate - Na (1 g/L), sodium acetate (0,5 g/L), K2HPO4 (1 glL),
KH.POQO4 (0,5 g/L), M%SO4 .7TH20 (0,4 g/L), CaCl2.2H,0 (0,05 g/L), NH4CI (0,4 g/L), vi lwvong cao SLe” (1 mL/L),
dung dich vitamin B3 (0,4 mL/L), nwdc cét (1000 mL), pH (6,8).

Dung dich vi lwvong SLe: HCI (25%) 6,5 mL/L; FeCl,.4H,O 1,5 g/L; H3sBOsz 0,3 g/L; MnCl;.2H,0O 0,03 g/L;
CoCl,.6H,0 0.2 g/L; ZnSO4. 7TH20 0,1 g/L; CuCl,.2H,0 17 mg/L; NiCl2.6H>0 24 mg/L; NaM004.2H,0 36 mg/L,
H,0 993 mL.

Dung dich vitamin B12: 10 mg hoa tan 100 mL nwéc dwoc khir trung bang mang loc va bd sung vao méi trwdng
trwere khi str dung.

Méi truong Pikovskaya’s Broth cai tién dé nghién ciru khd ndng hoa tan phosphate: cao nAm men (0,5 g/L),
sodium acetate (1,0 g/L), MgS04.7H,0 (0,1 g/L), MnSO4 (0,0001 g/L) FeSO, (0,0001 g/L) vi lwong SLe (1 mL/L),
dung dich vitamin Bi, (0,4 mL/L), nuwéc cét (1000 mL), pH (6,8), st dung cac ngudn phét phat khé tan nhu:
Caz(POa)2, AIPO,, va FePO4 (5g/L).

Phwong phap nghién ciru
Lam giau va phan lap vi khuan tia quang hop khéng Iwu huynh

VKTQH khéng lwu huynh trong cac mau da dwoc lam giau bang cach nuéi tich Idy trong cac chai nhwa trong hinh
tru cé kich thwéc ® = 5 cm, h = 35 cm. Céac chai nhya nay dwoc thiét ké theo kiéu cot Winogradsky cé cai tién.
Cac mau déat ruéng lua dwoc dwa vao chai véi ty 1& 9: 1, cAc mau nwédc dwa vao véi ty 1& 1:1, sau do cac binh
nay dwoc lam day béng méi truérng DSMZ -27 dang dich. Cac binh nay dwoc day kin va G dwéi anh sang dén soi
dét cworng dd sang ~5000 lux. Sau khodng mét tudn, cac vach mau tlr nau vang dén dé tia xuét hién trén thanh
binh (1a bidu hién sw c6 mat sic t6 dic treng ctia VKTQH). L&y mau tir vach mau rdi tién hanh phan lap trén dia
petri ch¥a mdi trwdng thach DSMZ 27, G & diéu kién ky khi (khdng khi dwoc thay thé bang khi Nz) Vo cu’cmg do
sang ~5000 lux tr dén soi dét, sau khodng 3 - 5 ngay xuét hién cac khuan lac tron c6 mau nau, hong dén ds tia.
Céc khudn lac nay dwoc lam sach theo phuwong phap cay ria va tién hanh G mau dwéi didu kién ky, khi chiéu sang.

Nuéi cay vi khuan tia quang hop khéng lwu huynh

VKTQH dwoc nudi trong éng thdy tinh cé ndp day cao su hodc trong cac binh thay tinh hinh tru cé thé tich chra
dich méi trwdng DSMZ 27. Méi trwdng trong cac binh va cac 6ng thay tinh dwoc suc khi nito qua mang loc vé
trang thay thé khi oxy trong mai trwérng sao cho nbng dé oxy hoa tan ~ 0 mg/L. Gibng VKTQH duwgc nubi trong
ong thay tinh V= 12 mL chira méi trwcyng DSMZ 27 & diéu kién ky khi, chiéu sang va khi sinh trudng cta ching &
pha log v&i mat d6 té& bao khoang 10° CFU/mL thi dwoc cay vao binh thi nghiém khoang 5 - 10% (v/v) dé dat mat
dd ban d4u ODggo khodng 0,1 clia cAc chiing VKTQH.

Panh gia sinh trwdng cac ching vi khuan tia quang hop khéng Iwu huynh

Sinh trwéng clia cac chiing VKTQH dwoc danh gia bang cach xac dinh dd hap phu cla dich huyén phu té bao tai
bwéc séng 800 nm (ODsqo), Vi trong té bao VKTQH bacteriochlorophyll (Bchl) cé cwe dai hdp thu & 800 nm va do
hép thu nay ty & v&i ham lwong Bcehl va do vay ty |& thuan véi sinh khéi cia té bao. Cac chi sb nay dwoc do trén
may quang phd Novaspec Il hodc may quang phd UV - 1650PC.
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Phu’omg phap nghién ciru hé s&c tb va hinh thai cua vi khuan tia quang hop: Phd hap thu Bacteriochlorophyll
& trong t& bao nguyen duwoc xac dinh theo phwong phap quang phd & vung 400 - 900 nm trén may quang pho
Novaspec Il (Anh) va may quang phé UV - 1650PC (Nhat Ban). Hinh thai t& bao dwoc quan sat dwéi kinh hién vi
quang hoc OLYMPUS (Nhat Ban).

Kha nang hoa tan phosphate kho tan

Kha nang hoa tan phosphate kho tan dwgc danh gia béng cach nudi ching vi khuén trong moi trwdng Pikovskaya
cai tién (Liu et al., 2017) c6 chira 5 g/L cla méi loai phosphate kho tan (Cag(POAQZ AIPO4 va FePQ,). Cac ching thr
nghiém duwoc nudi cay trong moi trwong DSMZ 27 dang dich 16ng dat méat d§ 10 CFU/mL va duoc bé sung vao méi
treong voi ndng d6 10% (v/v), cac binh thi nghiém dwoc day nap cao su va dé& & didu kién chiéu sang khoang 3000
lux, @i chirng chi chira méi trwéng va khéng dwoc bb sung vi khuan trong diéu kién 25 — 35 °C. Sau 7 ngay nudi cay,
dich dworc ly tam & tbc d6 8000 vong/phut trong 15 phut thu dich ndi dé danh gia ham lwong phosphate hoa tan tao ra
trong mdi trudng bang thudc thir Molipdate.

Phwong phép xdc dinh phosphate dé tan: Ham lvong phosphate dé tiéu trong méi trwdng nudi dwoc xac dinh
theo tiéu chuan Viét Nam: TCVN 5256:2009.

Phwong phap tach chiét DNA téng sé: DNA tdng s6 clia cac chiing VKTQH duoc tach chiét theo phuong phap
chuén théng thwong da dwoc mo ta theo Sambrook va dong tac gia (2001). B tinh khiet va nong dé nucleotide
duogc xac dinh bang may quang phd hap thu OD2so.

Phwong phap PCR (Polymerase Chain Reaction)

Gen 16S rDNA cta 2 chiing dwoc nhan ban véi cac cip mdi twong ting 27F va 1527 R trong phan (ng PCR c6 céc
thanh phan sau: thé tich 1a 25 yL/mau gdém: 2,5 pL dém 10x PCR; 2,5 uL MgCl, (25 mM); 2 uL dNTP (2,5 mM); 1 uL
27F (10 ng); 1 pL 1527R (10 ng); 2uL DNA (~100 ng); 0,25 pL Tag DNA polymerase (5 U/ pL); 13,75 pL H.O
(Mullis et al, 1986).

Chu trinh nhiét dé tién hanh phdn dng PCR nhan gen 16S rDNA: 95°C/3 phit; 30 chu ky (95°C/30 giay;
50°C/45 giay; 72°C/50 giay); 72°C/8 phut.

X&c dinh trinh tw acid nucleic

Sau khi tinh sach doan gen 16S rDNA, doan gen dwoc gidi trinh ty theo nguyén ly clia Sanger, 1977 (Sanger et
al., 1977). San phdm PCR da gén huynh quang dwgc phan tich trén may xac dinh trinh tw DNA tw déng (ABI -
Avant Genetic analyzer) véi b6 kit ciia hdng Applied Biosystems tai Vién Nghién clru H& gen. Cac phan mém
BLAST va DNAStar dwoc st dung dé x& ly trinh tw nucleotide.

Phwong phédp xur ly théng ké sinh hoc

S6 lieu dwoc trinh bay dwéi dang gia tri trung binh cuta cac 1an 13p lai thi nghiém + do6 léch chuén (Standard
Deviation - SD).

KET QUA VA THAO LUAN
Két qua phan lap vi khuan tia quang hop khéng Iwu huynh

T cac mau nudc va bin thu thap tai cac rudng lia nwéc nhiém man sau khi cdy 1,5 — 2 thang tai Giao Thuy,
Nam Binh, ching t6i da phan lap dwoc 13 ching VKTQH. Cac chdng VKTQH phan 1ap dwgc cé mau sac, kich
thwéc va hinh dang khuan lac rat da dang. Mau sac khuén lac ctia ching chd yéu la nau, nau vang, nau do, dé
tia, A dam va héng. Hinh thai té bao cla cac chliing nay ciing rat da dang: tir hinh que ngén, hinh ovan dén hinh
cau. Khéng quan sat thdy giot lwu huynh bén trong té bao, ching sinh san da phan theo kiéu phan déi va nay
chdi. Tl cac dic diém vé hinh dang té bao va quan sét giot lwu huynh bén trong t& bao ching t6i thdy 13 ching
phan lap dwoc déu thudc ho Rhodospirillaceae la ho VKTQH khéng lwu huynh.

Két qua tuyén chon VKTQH c6 kha nang hoa tan phosphate khé tan trong diéu kién vi hiéu khi cé chiéu sang

Céac chiing phan lap duoc tién hanh danh gia khd néng hoa tan phosphate kho tan. Ham Iwong phosphate dé tan
trong dich nudi dwoc xac dinh theo phwong phap hién mau Molypdate. Sau 7 ngay nudi cay, két qua thu dwoc trinh
bay trén Bang 1 va Bang 2.

Béng 1. Kha néng sinh trwéng cua cac chang VKTQH (ODgoo) trong méi trwéng chiva cac nguén phosphate kho tan
khac nhau & diéu kién vi hiéu khi, chiéu sang

R . ODsoo
STT Tén chung - - -
Nguon Caz(POy,), Nguon AIPO, Nguon FePO,
1 GT, 2,08+0,18 1,98+0,12 2,00+0,17
2 GT, 2,03£0,15 2,28+0,19 2,13+0,14
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3 GTa 2,32+0,13 2,13+0,60 2,92+0,18
4 GTu 2,11+0,16 1,95+0,13 2,06+0,27
5 GT; 2,25+0,14 2,04+0,21 2,31+0,22
6 GTa 2,39+0,18 2,05+0,24 2,40+0,27
7 GT, 2,43+0,15 2,22+0,23 2,48+0,36
8 GTs 2,40+0,18 2,48+0,35 2,35+0,25
9 GTs 1,78+0,12 1,78+0,14 2,09+0,22
10 GTy 1,64+0,21 1,99+0,24 2,20+0,30
11 GTs 2,17+0,19 1,97+0,30 2,07+0,30
12 GTo 2,21+0,15 2,07+0,30 2,31+0,25
13 GTyo 2,33+0,30 2,31+0,25 2,53+0,50

Két qua tr Bang 1 cho thdy 13 ching phan lap dwoc déu c6 khad nang sinh trwéng tét trong méi trudng
Pikovskaya cai tién cé chira 5 g/L clia mdi loai phosphate khé tan (Cas(PO.)2, AIPO4, va FePOy). Tuy nhién, tly tirng
ching sinh trwéng khac nhau trén méi trwdng cé chira ngudn phosphate khé tan khac nhau. Béi véi ngudn
Cas(PO.)2 va FePO4 hau nhw cac ching déu sinh trwdng kha tét. Riéng ngudn AIPO, cac chling phan lap duoc
cling sinh trwdng kha tét tuy nhién, khd nang sinh trwdng trung binh kém hon déi véi ngudn Cas(POy), va FePO,. O
diéu kieén vi hiéu khi, chiéu sang ngoai danh gia kha nang sinh trwéng, cac ching phan lap dwoc xac dinh kha nang
hoa tan phosphate khé tan thanh dang dé tan cho cay trdng. Két qua danh gia dwoc thé hién trén Bang 2.

Bang 2. Ham lwong phosphate dé tiéu (mg P2Os/L) tich lily trong dich nudi cua cac chang VKTQH phan lap dwoc
trong dieu kién vi hieu khi c6 chieu sang

mg P20s /L
STT Tén chang - - -
Nguon Caz(POuy)2 Nguon AlIPO4 Nguon FePO,
1 GT, 12,08+1,2 8,8+2,0 15,0£2,5
2 GT, 44,242 5 20,0+1,9 45,5+3,1
3 GT2 85,8+3,1 60,7+2,4 62,3£3,2
4 GTyy 38,4+3,6 60,0+2,5 38,4+2,5
5 GT; 15,4+2,4 12,8+2,3 15,3+2,6
6 GTa 32,5+2,3 23,7x2,1 60,8+2,2
7 GT, 77,142,2 75,5+3,4 78,913,1
8 GTs 72,625 26,3+2,5 60,4+2,3
9 GTs 32,3+3,6 21,4+2,1 35,7x2,4
10 GT; 17,9+2,1 11,2411 18,9+2,2
11 GTs 18,7+2,3 15,7+2,2 16,6+2,1
12 GT, 15,3+2,4 16,3+2,5 22,142,4
13 GTuo 51,4+3,8 35,7+3,4 75,0+4,6

Két qua cho thdy 13 chiing VKTQH déu c6 kha nang sinh trwéng va hoa tan cac dang Ian kho tan nhw Caz(PO.),,
AIPQy, va FePQq, tuy nhién, kha néng hoa tan phosphate & mdi chiing khac nhau. Trong diéu kién vi hiéu khi,
sang, cac chang sang loc c6 kha néng hoa tan phosphate dang Cas(PO.), dao déng tir 12,8+1,2 dén 85,8+3,1
mg/L, dang AlIPO4 dao dong tir 8,8+2,0 dén 75,5+3,4 mg/L, dang FePO, dao dong tlr 15,0+2,5 dén 78,9+3,1
mg/L. Trong sé 13 chiing sang loc, cac ching hoa tan 1an dang Cas(PO.). trong méi trwérng nudi cy Pikovskaya
cai tién dang 16ng 1a cao nhét, ké dén Ia nghiém thirc chtra ngudn lan dang FePO,4 va hoa tan kém hon 1a nghiém
thirc chira ngudn AIPO,. Didu nay c6 thé giai thich 13 do hai ngudn FePO, va AIPO, cé cu tric phire tap hon nhigu
so v&i ngudn 1an Caz(PO.)2 (Mendes et al., 2014). Nhidu nghién ctru cong bé vi sinh vat thé hién kha nang hoa tan lan
thap hon trong mai trudng chira AIPO, va FePO,. Méc du kha nang hoa tan 2 dang 1an & 2 dang AIPO, va FePO, thap
hon dang Cas(POa), nhwng két qué nay cho thay vi khudn tia cé kha ndng hoa tan dwoc 2 dang khé tan trong d4t déc
biét 13 viing g4t phén noi 1an tdn tai dang kho tan 13 AIPO4 va FePO,. Kha néng hoa tan 1an dang Cas(PO.), clia cac
ching phan 1ap duoc twong dwong véi kha nang hda tan lan ciia ching Rhodopseudomonas sp. KL9 do nhém tac
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gid Koh va Song (2007) céng bd. Tuy nhién, c&c chiing phan lap duoc hoa tan cac dang lan kho tan thp hon so
v&i cac ching c6 kha néng chéng chiu acid phan Iap tai Thai Lan do nhém tac gia Nookongbut va déng tac gia
cong bd ndm 2019. Trong s 13 chling sang loc thi c6 cac chiing GTa4, GT21 ¢6 kha ndng hoa tan phosphate ca 3
dang d&u cao nhat va dwoc ching tdi lwa chon cho céac nghién ctru tiép theo. Nhw vay, cac chiing VKTQH phan
lap dworc tir cac rudng lta nhiém man cé kha ndng hoa tan cac dang phosphate khé tan, déc biét la 2 dang Al —
va Fe-P. Do d6 c6 thé (rng dung cac chling nay 1dam phan bén sinh hoc gitip chuyé&n héa cac dang lan khé tan
trong dat thanh cac dang 1an dé tan cho cay trdng hap thu ddng thdi cai thién hién twong thiéu hut lan trong
nhirng vung nhiém man va nhiém pheén.

Nhirng dic diém sinh hoc co ban cuia cac chiing VKTQH khang Iwu huynh dwoc Iwa chon

Hinh théai té bao chiang GT4: Khuan lac ctia ching GTa4 ¢6 hinh tron, bé mat 16i, ria ph&ng, mau nau vang,dwéng
kinh t 1,1 - 1,3 mm. Dich huyé&n phu t& bao cé mau nau dd. Té bao cla chiing nay c6 hinh tréeng, ton tai & dang
don bao hoac co thé tao chudi té bao, kich thuwdc 0,086 x 0,915 um, sinh san bang cach nhan dsi, khéng quan
séat thay "giot " lwu huynh tich Idy trong t& bao (Hinh 1). Chdng GT, 1a vi khudn Gram (-). Cac dic diém hinh thai
chding nay twong tw véi cac loai thuéc chi Rhodobacter.

Hinh thai té bao ching GT.1: Khuan lac khéng tron, bé mat 16i, bong, ria trong mau nau dam d=1,2-1,6 mm.
Dich huyén phu t& bao c6 mau dé nau. Té bao cla ching nay c6 dang hinh xoén dai kich thwéc chiéu dai 3,5-
5,21 pym, chidu rong 0,3-0,5 um tdn tai & dang don bao hodc c6 thé tao chudi t& bao khéng quan sat thay "giot "
lwu huynh tich Idy trong t& bao. Chliing GTas 1a vi khuadn Gram (-). Céc d&c diém hinh thai chiing nay twong tw véi
cac loai thudc chi Rhodospirillum

Hinh 1. Hinh dang khuén lac (A), hinh dang té bao dwéi kinh hién vi dién tr JEM (C) cta chung GTy;
Hinh dang khuén lac (B), hinh dang té& bao dwéi kinh hién vi dién tir JEM (D) ctia chiing GTz

Péc diém sdc té quang hop

Déc trung co ban nhat dé& phan biét VKTQH véi cac sinh vat quang duéng khac la kha nang tdng hop céc loai
bacteriochlorophyll (Bchl) khi dwgc chiéu sang. Hai ching VKTQH khéng Iwu huynh Iwa chon dwoc nudi cay ky
khi, chiéu sang trong méi trwdng DSMZ 27 dich thé. Sau 4 ngay nudi cay, cac chiing VKTQH khéng lwu huynh
déu dat t&i gitra pha sinh trwéng (pha log). Dich huy&n phu té bao dwoc lay ra dé& do phd hép thu trén may quang
phé. Két qua duoc trinh bay & Hinh 2.
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Hinh 2. Phé hap phu dich huyén phu té bao chia cac ching Iwa chon (Chd thich; A- Ching GT,: B- Ching GTa)

Két qua cho thay, phd hap phu dich huyén phu té bao cta cac ching cé cac diém cwe dai khac nhau: Ching GT,
c6 cac cwe dai tai 447, 476, 506, 588, 800 va 855 nm. Ching GT»: ¢cd cuc dai hdp thu tai budc séng 782, 804 va
874 nm. Trong viing phd 700 - 900 nm, chiing GT»1 ¢6 cwc dai tai bwéc séng 804 va 874 nm, ching GT, cé cuc
dai tai 800 va 855 nm. Mac du chung cé cac diém cuc dai khac nhau nhwng déu & ving 800 - 900 nm dac trwng cho
bacteriochlorophyll a. Két qua nay cho thdy ca 2 ching nghién ctru déu chva Behl a (Plennig & Trueper, 1992).
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Xdc dinh trinh tw gen 16S - rDNA cda cac chung lwa chon

DNA tdng sb clia cac ching nghién ctru dwoc tach chiét va sir dung doan mdi dac hiéu d& khuéch dai gen 16S
rDNA. Két qua kiém tra s&n phdm PCR trén ban gel dién di cho thdy chi c6 duy nhat mét bang co kich thwdc
khodng 1500 bp, pht hop véi kich thuéc cla gen 16S rDNA & vi khudn. San phdm PCR trén dién di dé la mot
bang DNA duy nhét sang rd nét va c6 kich thwdc khoang 1500 bp, kich thwéc nay phu hop véi kich thwéc cia
gen 16S rDNA & vi sinh vat c6 nhan nguyén thiy. San phdm PCR thu dwoc da tiéu chuan dé tién hanh tinh sach
va doc trinh tw. Két qua doc trinh tw cho thdy: gen 16S rDNA cla cac ching GT4 va GTa: ¢6 kich thuwdc ~1500
bp. Chung t6i da tién hanh so sanh mrc d6 twong ddng cta gen 16S- rDNA & 2 chiing lwa chon véi nhivng két
qua da cong bd trén Ngan hang gen thé giéi (Genbank). Két qua so sanh dwoc trinh bay & Bang 3.

Bang 3. Két qua so sanh trinh tw gen 16S- rDNA ctia cac chiing VKTQH chon Iwa véi dir liéu trén GenBank

Chang Tén loai so sanh Ma sé GenBank % twong déng
Rhodobacter sphaeroides strain YL101 16S ribosomal RNA gene, MG576212.1 99,93
GT, |Rhodobacter sphaeroides strain JA193 16S ribosomal RNA gene MN605656.1 99,78
Rhodobacter sphaeroides strain JA192 16S ribosomal RNA gene MN605655.1 99,78
Rhodospirillum centenum SW, complete genome CP000613.2 99,63
GTx | Rhodocista pekingensis partial 16S rRNA gene, strain JA405 FM177580.11 99,33
Rhodocista sp. AR2107 partial 16S rRNA gene AJ401217.1 99,26

Ké&t qua giai trinh tw va phan tich doan gen 16S rDNA cta 2 ching vi khudn cho thay doan gen 16S rDNA cla
ching GT, twong ddng cao 99,93% véi cac doan twong trng ctia cac ching vi khuan thudc loai R. sphaeroides
YL101 (MG576212). Ching GT21'c6 trinh tw gen twong dong tir 99,93 % so vé&i loai Rhodospirillum centenum
va twong ddng 99,33% so v&i loai Rhodospirillum centenum. Nhw vay, dwa vao hé théng phan loai ctia Bergey’s
(1989, 2005) va twr cac dac diém sinh hoc co ban cla cac cht’mg VKTQH khong Iwu huynh chon lwa nhw hinh
dang té bao, hinh thtee sinh san, sac tb quang hop va két qua phan tich trinh tw nucleotide cua gene 16S-rDNA
c6 thé cho rang ching GT4 thugc loai Rhodobacter sphaer0|des chung GT2 c6 nhidu dac diém gibng chi
Rhodospirillum. Tuy nhién, dé& biét ching GTa: thudc loai nao thi cn cé nhitng nghién ctvu sau hon (vi hai loai
Rhodospirillum centenum va Rhodospirillum centenum cé nhiéu dac diém sinh hoc d&c biét so voi cac loai
VKTQH). Vi vay, ching tdi cho rang ching GT2; thudc chi Rhodospirillum.

KET LUAN

D4 phan Iap dwoc 13 ching vi khuan tia quang hop cé dic diém hinh thai khuan lac khac nhau tir cAc mau bun
va d4t rudng lta thwéng va rudng lta nhidm man ven bién Giao Thiy, Nam Binh. Cac ching phan 1ap dwoc déu
c6 kha nang sinh trwdng va c6 hoat tinh hoa tan 3 hop chét P dang kho tan: Cag(PO4)z, AIPO4, va FePOy, trong do
¢6 2 chiing GT4 va GTa1 c6 kha ndng hoa tan 3 hop chat P dang khé tan cao nhét. Dya vao hé théng phan loai
cla Bergey’s (1989 va 2005), cac dac diém sinh hoc co ban ctia 2 ching VKTQH khéng lwu huynh chon lya nhw
hinh dang t& bao, hinh thic sinh san, sac tb quang hop va két qua phan tich trinh tw nucleotide cia gene 16S-
rDNA, c6 thé cho rang chiing GT,4thudc loai Rhodobacter sphaeroides, chiing GTz; thudc chi Rhodospirillum.

TAI LIEU THAM KHAO

Imhoff JF, Hiraishi A, Suling J (2005). Anoxygenic phototrophic purple bacteria. Bergey’s manual of Systematic Bacteriology.
Vol. 2. George M. Garrity: 1- 41.

Imhoff JF, Trueper HG (1989). Purple non-sulfur bacteria (Rhodospirillaceae Pfennig and Trueper 197, 17AL), P: 1438-1680. In:
Staley JT; Bryant M P; Pfennig N, and Holt JG. (eds.). Bergey’ manual of Systematic Bacteriology. Vol. 3. Williams and Wilkins.
Baltimore.

Kantachote D, Nunkaew T, Kantha T, Chaiprapat S (2016) Biofertilizers from Rhodopseudomonas palustris strains to enhance
rice yields and reduce methane emissions. Appl Soil Ecol 100: 154-161.

Liu M, Liu X, Cheng B, Ma X, Lyu X, Zhao X, Ju Y, Min Z, Fang Y (2017). Selection and evaluation of phosphate-solubilizing
bacteria from grapevine rhizospheres for use as biofertilizers. Span J Agric Res 14(4):e1106.

Malboobi M A, Owlia P, Behbahani M, Sarokhani E, Moradi S, Yakhchali B, Deljou A, & Morabbi HK (2009). Solubilization of
organic and inorganic phosphates by three highly efficient soil bacterial isolates. World Journal of Microbiology and
Biotechnology, 25(8): 1471-1477.

Mendes GDO, Freitas ALM, Pereira OL, Silva IR, Vassilev NB, Costa MD (2014). Mechanisms of phosphate solubilization by
fungal isolates when exposed to differen P sources. Annals of Microbiology, 64 (1): 239 -249.

Nookongbut P, Kantachote D, Khwong NQ, Sukhoom A, Tantirungkij M, Limtong S (2019). Selection of Acid-Resistant Purple Nonsulfur
Bacteria from Peat Swamp Forests to Apply as Biofertilizers and Biocontrol Agents. Journal of Soil Science and Plant Nutrition.

Sarkar A, Islam T, Biswas G, Alam S, Hossain M, Talukder N (2012). Screening for phosphate solubilizing bacteria inhabiting
the rhizoplane of rice grown in acidic soil in Bangladesh. Acta Microbiol Immunol Hung 59(2): 199-213.

1035


https://www.ncbi.nlm.nih.gov/nucleotide/MN605656.1?report=genbank&log$=nucltop&blast_rank=7&RID=3YB8H445016
https://www.ncbi.nlm.nih.gov/nucleotide/MN605655.1?report=genbank&log$=nuclalign&blast_rank=8&RID=3YB8H445016

CONG NGHE SINH HOC NONG NGHIEP

Rana G, Meikap S, Mondol M, and Bose PP (2016). Green-fertilizer, Rhodospirillum rubrum, for agricultural development on fly-
ash without any toxic metal ion release. Basic Res J Agric Sci Rev 5: 109-117

Sakarika M, Spanoghe J, Sui Y, Wambacq E, Grunert O, Haesaert G, Vlaeminck SE (2020). Purple non sulfur bacteria and
plant production: benefits for fertilization, stress resistance and the environment. Microbial biotechnology 13 (5):133-1365.

Sakpirom J, Kantachote D, Nunkaew T, and Khan E (2017). Characterizations of purple non-sulfur bacteria isolated from paddy
fields, and identification of strains with potential for plant growth-promotion, greenhouse gas mitigation and heavy metal
bioremediation. Res Microbiol 168: 1-10.

Sambrook J, Russell DW (2001). Molecular cloning. A Laboratory Manual, 3 rd ed. Cold spring Harbor Laboratory, Cold Spring Harbor, NY.

Sanger F, Nicklen S, Coulson AR (1997). DNA sequencing with chain termination inhibitors. Proceeding of the National
Academy of Sciences of the USA 74, 5463-5467.

Sharma SB, Sayyed RZ, Trivedi MH, Gobi TA (2013). Phosphate solubilizing microbes: sustainable approach for managing
phosphorus deficiency in agricultural soils. Springer Plus 2: 565- 587.

ABILITY TO SOLUBILIZE INSOLUBLE PHOSPHATES OF
PHOTOSYNTHETIC PURPLE BACTERIAL STRAINS ISOLATED FROM
RICE SOIL SAMPLES AT GIAO THUY COAST - NAM DINH

Do Thi Lien', Cung Thi Ngoc Mai', Po Thi To Uyen®, Vwrong Thi Nga®,
Nghiem Thi Ha Lien®, Tran Thi Mai’, Le Thi Nhi Cong*

!Institute of Biotechnology, Vietnam Academy of Science and Technology

%Institute of Physics, Vietnam Academy of Science and Technology

SUMMARY

The use of microbial fertilizers has been receiving attention because they not only help increase productivity and
improve the quality of agricultural products but are also environmentally friendly, especially in saline and acid
soil conditions increasing due to climate change. In this study, 13 strains of photosynthetic purple bacteria were
isolated from rice fields in the coastal area of Giao Thuy, Nam Dinh. All isolated strains have the ability to grow
and solubilize insoluble phosphates such as: Caz(PO,),, AIPO,4 and FePO,. Under microaerobic, bright
condition, 13 isolated strains had the ability to solubilize Caz(PO,), ranging from 12.8 to 85.8 mg/L, AIPO, form
ranged range from 8.8 to 75.5 mg/L, FePO, form ranges from 15.0 to 78.9 mg/L, Among them, strains of GT,
and GT,; were determined to exhibit the hightest phosphate solubilisasion with 3 insoluble P compounds.
Colonies of GT, strain were a round shape, convex surface, flat edges, yellow brown color. The cell suspension
is reddish brown. Using electron microscope technique shown that, cells of GT, strain were ovan with 0.086 x
0.915 um in size and divided by binary fission. Colonies of strain GT»; were not round, the surface was convex,
shiny, and the inner was dark brown. The cell suspension is red-brown in color. The cells of this strain have a
long spiral shape, measuring (3.5-5.21 um x 0.3-0.5 pm). Photosynthetic pigments were bacteriochlorophyll a in
both of them. Globules of elemental sulfur were not invisible inside the cells and are Gram (-) bacteria both of
strains. Obtained results of morphological and 16S rDNA gene nucleotide sequences, based on Bergey’s
systematic of bacteriology (2™ Edition, 2005), it can be assumed that GT, strain belongs to the species
Rhodobacter sphaeroides, GT,; strain belongs to the genus Rhodospirillum.

Keyword: Insoluble phosphate; Microbial fertilizers; Photosynthetic purple bacteria; Rhodobacter sphaeroides;
Rhodospirillum.
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