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TOM TAT

Vi khuan lam 12 vi sinh vét quang hop c6 kha nang sinh téng hop cac hop chit thir cap c6 gid tri ting

dung cao. Chiing tao ra nhiéu loai hoat chét sinh hoc nhu lipopeptide, acid béo, doc t6, carotenoids,
vitamins va chit didu hoa sinh truéng thuc vat duoc giai phong vao méi truong nudi ciy. Muc tiéu cua
nghién ctru nay nham phan lap va sang loc mét sé chung vi khuan lam thu tir dat nong nghiép, cac thuy
vue nudc ngot (kénh, muong, song) c6 kha ning sinh tong hop phytohormone indole-3-acetic acid
(IAA). Céc mau dét va nudc 1a ngudn phan lap vi khuan lam dwoc thu tir mot sé dia phuong (Bic Giang,
Thanh Hoa va Hué). Acid indole-3-acetic chiét xuat tir méi truong nudi cay cac chang vi khuan lam
duoc xéac dinh bang phuong phéap Salkowski. Tir cac hé sinh thai thay virc va dat trong lua, mudi chang
vi khuan lam thudc 4 chi Nostoc, Anabena, Geitlerinema va Planktothricoides da duoc phan lap. Bac
diém hinh théi cua cac chung phan lap dugc xac dinh va mdi chung dwoc nudi ciy trong méi trudng
BG11. Trong méi trudng nudi cdy b bd sung L-tryptophan, cac chung vi khuan lam déu c6 kha ning
sinh tng hop chét didu hoa ting truong véi ham luong TAA dao dong tir 9,1 dén 95 pg/mL. Trong sb
céc chung vi khuan lam phén lap, Planktothricoides raciborskii 1a chung sinh tong hop IAA khong phu
thudc vao tién chat L-tryptophan. Két qua nghién ciru anh huong cia L-tryptophan dén kha nang sinh
téng hop IAA cua ching ndy cho thdy nong do IAA ting dan va dat gié tri cao nhit (118,28 + 2,00
ug/mL) khi b6 sung L-tryptophan vao méi truong nudi cay véi ham lugng 900 pg/mL. Kha ning sinh
tong hop IAA cuia cc ching vi khuan lam trén cho thay tiém ning tng dung ciia chling trong cong nghé
sinh hoc ndng nghiép.

Tir khéa: Acid indole-3-acetic (IAA), chit diéu hoa tang truong thuc vat, Planktothricoides
raciborskii, phén 1ap, vi khuan lam.

MO BAU

Vi khuan lam (VKL) la sinh vat tién nhan
quang tu dudng c6 mot sé tinh chat dic trung cua
ca vi khuan va vi tao. Chdng 1a nhém sinh vt c6
hinh thai rat da dang (Whitton, Potts, 2000), c6
thé don bao hay lién két thanh céc tap doan dang

phang, hay hinh ciu, c6 hinh dang hay khdng c6
hinh dang ro rang, hoac dang soi phan nhanh that
hay gia. VKL c6 lich str tién hoa 1au dai va mot
s6 loai da phat trién c4c té bao chic nang chuyén
biét nhur té bao di hinh (heterocytes) cho ¢ dinh
dam va bao tir (akinetes) dé sng sot trong diéu
kién khic nghiét. Cac loai nay c6 kha ning thich
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g va c6 thé tim thay & hau hét moi moéi trudng
trén mat dat, ao hd, song sudi, dai dwong, tham
chi ca ¢ subi nudc nong, sa mac hay séng bang.
Hazarika et al. (2012) dd bao céo rang VKL déng
vai tro quan trong trong hé sinh thai thuy vuc va
dat, 1a sinh vt so cap trong moi trudng nudc,
cung cép ning lugng so cip cho nhitng sinh vat
bac cao, dong vai tro quan trong trong viéc duy
tri va lam gia tang d6 phi nhiéu cua dat nho kha
ning cb dinh dam, dic biét trong cac rudng lda.

Cho dén nay, VKL chu yéu duoc biét dén voi
kha ning c¢d dinh nito trong khong khi, 1a nguon
phan bon sinh hoc quan trong va dugc nghién
ctru ¢ nhiéu québc giatrén thé gisi. Nhiéu nghién
ctru di bao cao riang hon 100 loai VKL c¢6 kha
nang cb dinh nito tir khi quyén da duoc xac dinh
va chang c6 thé cung cip 20-25 kg N/ha/vu
(Prasanna et al., 2008; Amarsinh et al., 2016).
Bén canh d6, VKL con dugc biét dén véi kha
nang san sinh nhiéu chat chuyén héa thtr cip nhu
vitamin, amino acid, khang sinh, doc t6 va cac
hormone tang truong thuyc vat. Trong do, co
khoang 45 loai vi khuan lam va vi tao luc c6 kha
ning sinh tong hop cac hormone ting truéng
thuc vat nhu gibberellins, cytokinin, auxin hoac
acid abscisic c6 thé ké tén nhu Nostoc,

Chlorogloeopsis,  Calothrix,  Plectonema,
Gloeothece,  Anabaena,  Cylindrospermu,
Anabaenopsis,  Oscillatoria, Phormidium,
Lymnothrix, Pseudoanabaena

Chroococcidiopsis, Synechocystis. ..
(Romanenko et al., 2016; Sergeeva et al., 2002;
Varalakshmi, Malliga, 2012). Cac hop chét
hormone duoc sinh téng hop tir cac chung vi
khuan lam c6 kha nang thuc day su ting truong
& thuc vat (nay mam hat giong va tang trudng ré
va choi), gip tdng cudng suc chéng chiu cua
thuc vat bang rat nhiéu co ché khac nhau (Singh
et al., 2011). Chinh vi vay, nghién ctru nay duoc
thuc hién nham phan lap va sang loc mot sé
chung VKL ¢ cac hé sinh thai khac nhau ¢ Viét
Nam c6 kha ning sinh tong hop chat diéu hoa
sinh truong 1AA.

Phwong phap nghién cau
Thu médu

CAc mau nudc, dat chta vi khuan lam duoc
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thu tir sdng, kénh muong va dat trong lda tai cac
tinh Bac Giang, Thanh Hoa va Thira Thién Hué.
Déi véi mau nuéc mat, VKL duoc thu bang ludi
thuc vat phi du véi kich thuée 16 1a 40 pm, bang
cach kéo vot nhiéu lan theo phuong nam ngang.
Tai dat ruong lua, dat duoc lay & 3 vi tri khac
nhau theo phuwong phéap cua Gollerbakh va
Shtina (1969). Mau dat duoc lay & cac do sau
0-5cmvab5 - 20 cm bang cac dung cu da tiét
tring. Tai cac do sau khac nhau, cac mau dugc
tron déu rdi 1ay mau dai dién khoang 500 g, cho
vao tai nylon da tiét trung, ghi ky hiéu, thoi gian
va chuyén vé phong thi nghiém.

Phan lgp va phan logi

Tai phong thi nghiém, mdi miu dat cho
vao 2 dia petri co 16t gidy loc da tiét trung.
Cac mau dat duoc giir am bang céch cho vao
moi truong BG11 pha lodng 1/10 lan. Tat ca
mau dit dudi anh sang dén huynh quang cé
cudng d6 sang 1000 - 1200 lux tao diéu kién
cho VKL phat trién. Sau khoang 2 tuan, trén
bé mat 16p dat s& moc 1én cac dam tao lam
mau xanh 1am nguyén liéu dé tién hanh phan
lap hay phén loai.

Hinh thai cua céac loai VKL trong cac mau
nudce, dat dugce kiém tra va xac dinh sir dung
kinh hién vi (Olympus CK90) c6 két hop may
anh. VKL dugc phan [ap theo phuong phép
“tach t& bao don”. Quy trinh phan lap dugc tién
hanh theo phuong phap cua Shirai et al. (1989)
c6 cai tién). Qua trinh phan lap va nudi cay
VKL st dung moéi truong BG11. Méi trudong
BG11 c6 thanh phan nhu sau (mg/L): NaNO;
1500; CaCl,.2H,O 36; K;HPO. 30,6;
MgS0..7H,0 75; Na2Mg EDTA 1; Na,CO3 20;
CuS04.5H,0 0,08; CoCl,.6H,O 0,05 L;
MnCl;.4H.O 1,81; NaMo00..2H,O 0,02;
ZnS04.7H,0 0,22; acid citric monohydrate 6;
CsH11FeNO; 6; H3BOs 2,86. Cac té bao VKL
don bao hoac dang s¢i duoc gip duéi kinh hién
vi sir dung pipet Pasteur. Té bao VKL duoc gip
va chuyén vao mot giot méi truong BG 11 da
khir triing nhiéu lan dé loai bo cac té bao bam
vao hoac cac hat lo litng. Chung phan lap duoc
dua vao trong 6ng nghiém voi méi truong
BG11 trong 1-2 tuan, anh sang huynh quang
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(1500 - 2500 lux) ¢ 25 * 2 °C, chu ky sang: tdi
12:12. Sau d6, chung phan lap sach duoc
chuyén sang nudi cay trong cé4c binh tam giac
50 va 100 mL trong cing diéu Kién dé duy tri.
Hinh thai cua chung vi khuan lam phan lap
dugc phéan loai su dung phuong phap so sanh
hinh thai dudi kinh hién vi dya trén céc tai liéu
vé phan loai VKL (Komérek, Anagnostidis,
1999).

Binh gid kha ning sinh téng hep 1AA ciia cac
chiing vi khuan lam

Ham lugng [AA sinh ra trong moéi trudong
nudi cay cua cac chung VKL dugc xac dinh
bing phwong phap so mau sir dung thudc thu
Salkowski (Rahman et al., 2010). Dich nudi
cdy cac chung VKL trong méi truong BG11
khéng bd sung va cé bd sung L-tryptophan
(500 pg/mL L-tryptophan) ¢ nhiét do 25 + 2
°C, cudng d6 chiéu sang 1500 - 2500 lux voi
chu ky sang: toi 1a 12:12 sau 12 ngay duoc thu
bang ly tdm ¢ 10.000 vong/10 phat. Sau khi ly
tam, dich ndi duoc sir dung dé phan tich va xéc
dinh ham lugng IAA. Mot 1 ml dich ndi sau
khi ly tam dugc tron voi 2 ml thude tha
Salkowski (2% FeCls 0,5 M trong dung dich
HCIO. dac) va dugc u trong 30 phat trong bdng
toi & nhiét do phong. Gia tri OD cua mau dugc
so sanh va d6i chiéu véi do thi chuan dé dinh
tinh va dinh lugng IAA trong moéi truong nudi
ciy theo don vi pg IAA/mML.

Anh hwong cua L-tryptophan dén khd ndng
sinh tong hep 1AA cua ching vi khuan lam
Planktothricoides raciborskii

Chung VKL Planktothricoides raciborskii
dugc nudi cy trong méi truong BG 11 ¢6 bo
sung L-tryptophan véi 10 nong d tir 0 dén 1000
Hg/mL & nhiét d6 25 + 2 °C, cuong d6 chiéu sang
1500 - 2500 lux véi chu ky sang: t6i 1a 12:12. Sau
12 ngay, dich méi truong nudi cay duoc thu va
phéan tich ham Iuong IAA.

Xir Iy thong ké

Céc thi nghiém dugc I3p lai 3 1an. Cac phan tich
thong ké dugc xu ly bang phan mém SPSS 16
(SPSS Inc., USA).

KET QUA VA THAO LUAN

Phan Idp va dinh danh cac vi khudn lam t&r mgt
so hé sinh thai khac nhau

Tir cac mau nudc va dat thu thap tai cc tinh
Bac Giang, Thanh Hda va Thira Thién Hué,
ching tdi da phan 1ap duoc 10 chung VKL thudc
cac chi Anabaena, Geitlerinema, Nostoc va
Planktothricoides (Bang 1). St dung phuong
phap so sanh hinh thai dua trén céc tai liéu vé
phéan loai VKL, 10 chung VKL phén lap duoc
phan loai. Mot s dic diém hinh théi hoc cua cac
chung VKL phén lap dugc mo ta dugc trinh bay
& Hinh 1.

Chung 1PL — Planktothricoides raciborskii

VKL dang soi thang hodc c¢é hoi cong nhe
phia dau soi; khdng phan nhanh; khéng cé vo bao
hoic vo bao rat mong; khdng phan biét dau duoi.
Té bao dinh dudng chang nay c¢6 hinh tru tron
khdng c6 eo thit, khdng c6 té& bao di hinh.
Trichom dang soi dai ngin khac nhau c6 thé dai
dén 5 cm, mau xanh den, chiéu rong tir 5 dén 8
pm, chiéu cao té bao 3 den 5 um (Hinh 1, a).
Chuing dugc phan 1ap tr mau nudc 6 nhiém &
nhanh séng nho (hoi) thuéc huyén Phd Vang,
tinh Thira Thién Hué.

Chung BGGes - Geitlerinema sp.

Pam sgi c6 mau xanh tuoi trong moi truong
nudi ciy. Soi thang, ngan, cd phan biét rd & vach
ngan té bao. Té bao hinh try, dai c6 thé gap 1,5 —
2 - 3 1an so vai chiéu rong. Rong 1,2 — 2 - 5 um,
dai 2 - 5 um. Té bao dau soi tron, khdng c6 thudn
nhon vé 2 dau soi (Hinh 1, b). Chung nay dugc
phan lap tir ruong lGa ¢ tinh Bic Giang.

Chung 1NP- Nostoc sp.

Tan thanh I6p day, mau xanh den. Soi khéng
6 vo bao, chiéu ngang 5 - 5,5 um, hoi eo that
nhe & vach té bao. Té bao cudi sgi hinh nén tu.
Té bao dinh dudng hinh tréng, dai 5 -10 um. Té
bao di hinh hinh cau dén oval, hoi 16n hon té bao
dinh dudng, rong 4 - 6 um, cao 5 - 8 um. Té bao
di hinh & giira soi, khong ké bén té bao di hinh,
hinh tréng hay hinh try, hinh thanh mét loat 7 -
10 té bao hay hon, bao tir ¢6 chiéu ngang 7 - 10
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um, chiéu dai 8 - 14 um, v tron lang (Hinh 1, ).
Chung dugc phan 1ap tur dat ruong Phi An, Phi
Vang, Thtra Thién Hué.

Chung 5AP — Nostoc sp.

Tan hinh thanh 16p méng mau xanh nhat, hay
trong khoi nhiy mau xanh dam khi gia. Soi
thang, eo thit ¢ vach ngan ngang té bao, sap Xép
song song trong cum nhay mau xanh. C4c té bao
dau soi ¢ dau tron.

Céc té bao dinh dudng hinh cau duong kinh
4 - 5um, hay hinh tréng véi chiéu ngang 3,5 - 4
pum, chleu cao 3 -5 pum. Té bao di hinh hoi 16n
hon té bao dinh dudng mét it, nam xen giita cac
té bao dinh dudng, hinh trang hay cau hoic hoi
cau, duong kinh 6 - 7 um. Té bao di hinh hinh
triing, dai 12 - 16 um, ngang 9 - 10 um, véi mang
day, nhin, khdng mau, sip xép 2 bén té bao di
hinh (Hinh 1, g). Chung dugc phan lap tir dat
ruong Phi Ho, Pha Vang, Thira Thién Hué, Viét
Nam.

Chung 5AD- Nostoc sp.

Soi thang hodc hoi cong, hoi két cum tao
thanh 16p mong khi nhiéu. Sei ngan gém hang
chuc hay hang tram té bao dén dai vai cm, khdng
c6 v6 bao, ¢6 eo thit & vach ngin ngang. Té bao
dinh dudng hinh tréng det, chiéu ngang 4 - 5,5
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um, chiéu cao 3 - 5 - 6 um. Té bao di hinh hinh
cau, duong kinh 4 - 5 pm. Bao tir hinh trang
ngang 7 - 8 um, dai 9 - 11 pm, xép chudi tir 2 —
5 - 10 (Hinh 1, h). Ching dwoc phan lap tir dat
ruong Phii Duong, Phu Vang, Thira Thién Hué,
Viét Nam.

Chung 2DL — Nostoc sp.

Tan mau xanh dam moc thanh dam it nhay,
sgi nho, thang, moc thanh dam nhay. Té bao dinh
dudng hinh oval, hay tru tron, chiéu ngang 2,5 -
3 pm, dai 2,5 - 3,5 pm. Té bao di hinh hinh tru
tron, ngang 3,5 um, dai 5 um (Hinh 1, i). Chung
dugc phan lap tir dat ruong ¢ Phii Duong, Phu
Vang, Thira Thién Hué, Viét Nam.

Chung 12NA- Nostoc sp.

Tan dang 16p day, mau xanh dam, soi khéng
c6 vo bao, ngang 3 - 5,5 um, c6 eo thit & vach té
bao. Té bao dau sgi hinh nén tron, d6i khi nhon,
Té bao dinh dudng hinh tréng, dai 5 - 10 um. Té
bao di hinh c6 dang hinh cau dén oval, nhiéu hay
it Ién hon té bao dinh dudng, ngang 4 - 6 um, cao
5 - 8 um. Té bao di hinh nim & giira soi, c6 hinh
trong hay hinh try, tao thanh mét chudi tir 7 - 10
té bao hoic hon, chiéu ngang 7 - 10 um, chiéu
cao 8 - 14 pym, vé tron nhan (Hinh 1, j). Ching
duoc phan lap tir dat rudng xa Pha An, Pha Vang,
Thira Thién Hué, Viét Nam.

Bang 1. Danh muc cac ching VKL phan lap t» mét sb hé sinh thai khac nhau tai Bac Giang, Thanh Héa va

Thira Thién Hué

STT Vi khuan lam Tén loai hinh théi Ky hiéu chang Noi thu mau
Bo Oscillatoriales
1 Planktothricoides Planktothricoides raciborskii 1PL Séng, Hué
2 Geitlerinema Geitlerinema sp. BGGes Rudng lta, Bac Giang
3 Geitlerinema Geitlerinema sp. THGEs Rudng lba, Thanh Héa
Bo Nostocales
4 Anabaena Anabaena sp. 1AA Kénh mwong, Hué
5 Anabaena Anabaena sp. 9TN Kénh mwong, Hué
6 Nostoc Nostoc sp. INP Rudng laa, Hué
7 Nostoc Nostoc sp. 5AP Rudng laa, Hué
8 Nostoc Nostoc sp. 5AD Ruéng lda, Hué
9 Nostoc Nostoc sp. 2DL Ruéng laa, Hué
10 Nostoc Nostoc sp. 12NA Rudng lta, Hué
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Hinh 1. Hinh anh hién vi ctia cac chaing vi khuén lam trong nudi cdy. a. Ching 1PL - Planktothricoides raciborskii;
b. Ching BGGes - Pseudanabaena sp.; c. Chiing THGes - Geitlerinema sp.; d. Ching 9TN — Anabaena sp.; e.
Chudng 1AA- Anabaena sp.; f. Chiing 1NP- Nostoc sp.; g. Chiing 5AP — Nostoc sp.; h. Chiing 5AD- Nostoc sp.;
i. Chling 2DL — Nostoc sp.; j. Chiing 12NA- Nostoc sp. Thuwéc do: 20 ym.

Khd ndng sinh téng hep IAA ciia cac chiing vi  Trong diéu kién nudi cdy moi truong BG11
khudn lam khong bd sung tién chét L - tryptophan, 01 chung
7 VKL P. raciborskii 1PL c6 kha ning sinh tong

Khd nang sinh tong hop IAA cua 10 ching Vi hop IAA v6i ham lugng TAA dat 3,04 + 0,05
khuan lam phén I3p duoc trinh bay tai Bang 2. pg/mL. Trong khi d6, IAA khong duoc phat hi¢n
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trong moi trudng nudi cay cua 9 chang VKL
BGGes, THGes, 1AA, 9TN, 1INP, 5AP, 5AD,
2DL va 12NA. Bén canh d6, 10 chiing VKL khao
sat trong nghién ctru nay déu c6 kha ning sinh
tong hop IAA khi ¢6 bb sung L-Tryptophan voi
nong do 500 pg/mL trong moi trudng nudi cay.
Ham luong IAA ngoai bao dao dong trong
khoang 9,1 — 95 pg/mL. Trong d6, 10% chung
VKL phén lap dugc c6 ham lugng IAA ngoai bao
< 10 pg/mL; 70% chung VKL c06 kha nang sinh
tong hop IAA ngoai bao tir 10 - 70 pg/mL. D6 1a
cac chung BGGes, THGes, 1AA, 9TN, 5AP,
5AD, 12NA véi kha ning sinh tong hop 1AA
ngoai bao dat twong tng khoang 23,1 + 0,4; 25,5
+0,3;15,2+54;19,6+0,5;23,6 £0,5; 17,7+ 1
va 18,6 + 0,3 ug/mL. Hai chung vi khuan lam
(20%) c6 kha nang sinh tong hop 1AA ngoai bao
dat muc trén 70 pg/mL la chung 1PL va 2DL véi
kha nang sinh tong hop IAA ngoai bao dat tuong
ung 95,0 + 2,4 pg/mL va 70,8 + 7 pg/mL.

L-Tryptophan thuong dugc coi tién chat
quan trong dé sinh tong hop IAA & vi sinh vit.
Su tuong ddng vé cau trac B - indol acetic acid
va tryptophan 1a co s& cho gia dinh rang auxin
c6 thé duoc tong hop tir amino acid nay. Nhiéu
nghién ctru da cho thay kha ning sinh tong hop
IAA ¢ mot s6 chang vi khuan va VKL phu
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thuoc vao su hién dién cua L-tryptophan trong
moi truong (Mehboob et al., 2010; Mazhar,
Hasnain, 2011). Ngoai ra, nghién ctru nay ciing
ghi nhan chung P. raciborskii 1PL c6 kha nang
sinh tong hop IAA phu thudc L-tryptophan
nhung c6 ciing kha nang tu San sinh TAA d¢c
lap véi L-tryptophan. Két qua nghién ctru nay
cling twong dong voi cdng bb cua Chittapun et
al. (2018). Sinh tong hop 1AA khong phu thudc
vao trytophan duoc ghi nhan & hai chung
Nostoc la N. carneum TUBTO04 va N. soc
TUBO5 (Chittapun et al., 2018). Ngoai ra, hai
chung Anabeana c6 kha niang tong hop véi ham
lugng TAA cao khi chiing duoc nudi cy trong
moi truong khong co tryptophan va dugc nudi
& diéu kién chiéu sang lién tuc (Prasanna et al.,
2010).

Trong s6 10 chung VKL phan lap, chang P.
raciborskii (1PL) khéng chi c6 kha nang sinh
t6ng hop IAA ngoai bao khi nudi trong moi
truong BG 11 khéng bd sung L-tryptophan, ma
con ¢6 kha nang sinh tong hop 1AA ngoai bao
cao nhat so véi cac chung vi khuan lam con lai
dat 95 £ 2.4 pg/mL khi nudi trong moi trudng
BG 11 c¢6 bd sung 500 pg/ml L-tryptophan.
Chinh vi vay, chung P. raciborskii 1PL da duoc
lwa chon cho nghién ctu tiép theo.

Bang 2. Kha nang sinh tdng hop IAA clia 10 ching vi khuan lam phan |ap tai mot s6 hé sinh thai khac nhau tai

Bac Giang, Thanh Hoéa va Thira Thién Hué.

Chang vi

Céng thirc thuwe nghiém

khuan lam BG11 khéng bé sung L- BG11 bd sung L-tryptophan (500 pg/mL)
tryptophan
IAA (ug/mL) IAA (ug/mL) Séchang Ty 1é ching c6 kha

néng sinh IAA (%)

INP - 9142 <10 1 10

BGGEs 23,1+04 10-70 7 70

THGEs 255+0,3

1AA - 15,2+5,4

9TN - 19,6 + 0,5

5AP - 23,6 +£0,5

5AD - 17,7 £1

12NA - 18,6 + 0,3

2DL - 708+7 >70 2 20

1PL 3,04+0,05 95,024
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Anh huwéng ciia ndng dj L-Tryptophan Ién kha
ndng sinh tong hep 1AA cua ching VKL P.
raciborskii

Két qua nghién ctru anh huong caa nong do
L-tryptophan sinh tong hop IAA ngoai bao cua
chung vi khuan lam P. raciborskii 1PL dugc
trinh bay tai Hinh 2. C6 méi tuong quan tuyén
tinh gitta ham luong tryptophan bd sung vao moi
truong nudi cdy va sinh tong hop IAA ngoai bao
cua chung P. raciborskii. Trong diéu kién nudi
ciy khdng bd sung L-tryptophan, chiing vi khuan
lam nay sinh tong hop IAA ngoai bao thap, dat
khodng 3,04 + 0,07 pg/mL. Ham luong IAA
trong modi truong nudi cdy cua chang P.
raciborskii 1PL tang 1én dong thoi voi tang ndng
dd L-trytophan. O cong thic bé sung 100, 200
va 300 pg/mL L- tryptophan vao méi trudng nudi
thi P. raciborskii 1PL san sinh IAA ngoai bao chi
dat twong ung la 3,07 £ 0,07, 3,26 + 0,24 va 3,49
+ 0,05 pg/mL.

Két qua nghién ctru nay cho thiy khi bd sung
L-tryptophan vao méi truong nudi (100 — 300
pg/mL) kha nang sinh tong hop 1AA ngoai bao

140 4

120

cua P. raciborskii 1PL ting khong dang ké so Véi
thuc nghiém khong bd sung L-tryptophan vao
moi truong nudi. CO su gia ting dang ké 1AA
ngoai bao trong moi trueong nudi ¢ cac thuc
nghiém bé sung 500, 600, 700, 800, 900 va 1000
pg/mL L-tryptophan dat twong ung la 80,07 +
8,41; 88,55 + 3,06; 90,99 + 0,82; 91,53 + 2,48;
118,28 + 2,00 va 117 + 3,70 ug/mL. Nong do
IAA ngoai bao & cac cong thirc thuc nghiém b
sung 500 - 1000 pg/mL L-tryptophan cao hon 26
- 39 lan so véi thuc nghiém khong bd sung L-
tryptophan. Ham luong IAA trong moi truong
nudi ciy dat gia tri cao nhat khoang 118,28 +
2,00 pg/mL trong mdi truong nudi co bd sung
900 pg/mL L-tryptophan. Két qua nghién cau
nay cling tuong tuy bao cao cua Mehboob et al.
(2010) khi trytophan 1500 pg/mL bd sung vao
mai trudng nudi cdy caa chung A. platensis cho
ham lwong IAA cao nhat. Ngoai ra, mot sb
nghién ctru ciing cho thiy kha ning sinh tong hop
IAA & mot s6 chung vi khuan va VKL phuy thudc
vao su hién dién cta L-tryptophan trong méi
truong, khi ting ndng do L-tryptophan trong moi
truong nudi thi ndng do TAA ciing ting (Ahmad
et al., 2005; Ahmed et al., 2010).
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Hinh 2. Anh hwéng cta L-tryptophan dén ndng do IAA ngoai bao cla chiing vi khuan lam P. raciborskii 1PL

KET LUAN

Muoi chung VKL thudc cac chi Anabena,
Nostoc, Geitlerinema va Planktothricoides da
dugc phéan lap va dinh danh tir cac hé sinh thai
khac nhau.

Tat ca cac chung VKL phan lap déu c6 kha
ning sinh tong hop IAA trong méi truong c6 su
hién dién cua L-tryptophan voi néng do 500
pg/mL. Ham lugng IAA ngoai bao cua cac chung
vi khuan lam dao dong trong khoang 9,1 — 95
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Hg/mL. Chung P. raciborskii (1PL) phan lap
dugc cho thay tiem nang san xuat IAA ngay ca
khi khong co tryptophan trong moi trudng nuoi.

B6 sung L-tryptophan vao mdi trudng nudi
cdy véi cac ndng do (500 - 1000 pg/mL) 1am tang
dang ké kha nang sinh tong hop IAA ngoai bao
cua chung P. raciborskii 1PL.

Lo cam on: Nghién ciu nay dwoc hoan thanh
trong khuén kho dé tai VAST 07.03/19-20. Tdp
thé tac gia chan thanh cdm on Vién Han lam
Khoa hoc va Cong nghé Viét Nam da tai tror kinh
phi thuc hién.
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*Institute of Natural Products Chemistry, Vietnam Academy of Science and Technology

SUMMARY

Cyanobacteria are photosynthetic microorganisms that have their biosynthesis capacities for
secondary compounds with the high application value. They can produce a variety of bioactive
compounds such as lipopeptides, fatty acids, toxins, carotenoids, vitamins and plant growth regulators
which could be released into the culture medium. The present study aimed to isolate and screen
cyanobacteria strains that could synthesize phytohormone, indole-3-acetic acid (IAA) from paddy
soild and fresh water ecosystems (canals, river). Soil and water samples were collected from diferent
provinces (Bac Giang, Thanh Hoa and Hue). Indole-3-acetic acid was extracted from the culture of
isolated cyanobacteria strains and identified using the Salkowski method. As a result, total 10 strains
belonging to 4 genera including Nostoc, Anabena, Geitlerinema and Planktothricoides were
susscessful isolated from river, canal and rice field. The morphology of isolated taxa was
characterized and monoalgal cultures were grown in BG 11 medium. In L-tryptophan-enriched
growth media, all cyanobacteria strains in this research were able to biosynthesize growth regulators
with IAA concentrations ranging from 9.1 to 95 pg/mL. Among the isolated cyanobacteria strains,
the Planktothricoides raciborskii showed potential for the production of IAA even in the absence of
tryptophan in the culture medium. Research results of the L-tryptophan concentration effect on the
ability of IAA biosynthesis of this cyanobacteria strain showed that IAA concentration increased
gradually and reached the highest value (118,28 + 2,00 pug/mL) when supplementing L- tryptophan
in culture medium at 900 pg/mL. The capacity of producing IAA makes these isolated cyanobacteria
an appopriate cadidate for agricultural biotechnology.

Keywords: Cyanobacteria, indole-3-acetic acid (IAA), isolate, phytohormone, Planktothricoides
raciborskii.
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