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TOM TAT

Tir bo suu tap vi sinh vat phan 1ap tir cdy Sam Ngoc Linh (SNL) ciia Phong Cong nghé té bao thuc vat - Vién
CNSH, chiing toi d lwa chon dugc hai chung xa khuan X12, NL2 va mét ching vi khuan 61-2 tiém ning trong
phat trién ché pham sinh hoc cho cay sam Ngoc Linh. Dua trén két qua phan tich trinh ty 16S-rDNA, ching toi
ky hié¢u tén cac chung vi sinh vat bao gdm Streptomyces sp. X12, Streptomyces sp.NL2 va Enterobacter sp.61-2.
Hai ching xa khuan X12 va NL2 ¢6 kha nang khang lai mot s6 loai nAm nhu Fumigatus Aspergilus, Fusarium
solani, ... giy bénh trén cdy sam Ngoc Linh dong thoi ¢6 kha ning sinh mot s hoat chat enzyme hitu ich nhu
amylaza, cellulaza, proteaza... Ching vi khuan 61-2 ngoai kha ning khdng nim con san sinh ham luong IAA
cao, kha nang cb dinh N2, phan giai P,Os t6t. Pay 1a 3 chung vi sinh vat tiém nang dé phat trién sir dung trong
kiém soat ndm bénh, kich thich sinh trudng dbi véi cdy Sam ngoc linh ddng thoi ¢6 tiém ning Gmg dung trén cac
loai cay trong khéc.

Tuwr khoa: Enterobacter, hoat tinh khang nam, 16S-rDNA, sim Ngoc Linh, vi sinh vét, Streptomyces.

MO PAU

Cay Sam Ngoc Linh (SNL) Ia mét loai dwoc liéu quy dac hivu cha Viét Nam, sinh trwdng trong diéu kién khi hau
nhiét d&i, trén nhirng canh rirng nguyén sinh tai cac vung nui cao téi 1.500m (Cam Lu, Trwong Hiéu, 2003). Bay
la loai sam réat giau dinh dwéng, né chra lwong dang ké axit amin, khoang chét, vitamin cing hon 50 hoat chét
Saponin (V6 Van Manh, 2011). SNL dwoc coi 1a loai nhan sam thir 20 duoc tim thay trén thé gidi véi gia tri y
duwoc cling nhw hiéu qua kinh t& cao (Thanh Hai, 2017). Tuy nhién, viéc mé rong phat trién ngudn dwoc liéu quy
nay gap rat nhiéu khé khan do nhitng tré ngai vé& khi hau ciing nhw tac déng cltia bénh hai. Chinh vi vay, bén
canh viéc nang cao kha néng thich nghi véi méi trwéng sbng, viéc phong trir bénh hai trén SNL dang la yéu cau
cap bach nhdm mé réng tham canh loai dwoc liéu nay. Do khi hau dat dai cac vung trdng SNL hién nay thwéng
c6 d6 Am cao la diéu kién thich hop cho cac loai nAm bénh phat trién, gay ra hién twong théi ct, héo 1a chét cay
non... Cac loai ndm bénh nay déu cé kha nang phat trién rat nhanh gay tén that I&n, thiét hai Ién kinh t&, tham chi
mot sb loai co thé tiét ra cac doc té anh hwdng téi chat lwong duoc liéu va stic khde nguoi diing (Nguyén Thi
Nguyet 2014). Viéc slr dung cac thudc hoa hoc trong phong trir bénh cho SNL ¢6 hiéu qua khéng cao dong thoi
ti&m an nhiéu rai ro cho chét lwong ngudn dwoc liéu quy. Chinh vi vay, viéc kiém soat bénh trén SNL do ndm gay
ra théng qua cac bién phap sinh hoc dang thu hat dwoc sy chd y cGa nhidu nha nghién ctru.

Xuét phat tlr yéu cu trén, chung t6i chon loc, phan tich d&c diém hinh thai, dac diém sinh héa, dinh danh moét sb
ching VSV dwogc phan lap tir cdy SNL tai cac vang dac hiru Ngoc Lam, huyén Tu Mo Rong, tinh Kon Tum cuda
Viét Nam. Bdng thoi, kha ndng khang ndm ca cac chlng vi sinh vat nay ciing dwoc danh gid nham lwa chon
dwoc cac ching tiém nang c6 tac dung khang ndm, kich thich sinh trwdng, san sinh cac enzyme c6 hoat chét
sinh hoc d& bao vé va nang cao kha nang sinh trwéng, phat trién cla cay sam Ngoc Linh.

VAT LIEU VA PHUONG PHAP
Vat liéu
Céc chiing vi khuén, xa khuan (X12, NL2 va 61-2) dwoc phan 1ap tlr cady sam Ngoc linh, mét sé6 chiing ndm gay

théi ca trén sam Ngoc Linh va 02 ching n&m Fusarium oxysporum, Rhizoctonia solani dwgc lwu gitr tai Phong
Cdbng nghé té bao thyc vat, Vién Céng nghé sinh hoc.

Mbi trwérng nudi cly va phan loai: Cac mdi trwdng theo ISP International Streptomyces Project (Nomomura,
1974) va khoa phan loai Bergey (W Wilkinset et al., 1989) dwoc st dung dé& nudi cdy va phan loai xa khuan; méi
trwdng thach khoai tay (PDA) duoc st dung dé& nudi ciy ndm kidm dinh; Méi trwong thach dinh duwéng Lysogeny
Broth (LB) dwoc str dung dé& nudi cay vi khuan.

364



HOI NGHI CONG NGHE SINH HOC TOAN QUOC 2020

Phwong phap
Nghién ctru mot s6 dic diém sinh hoc clia chiing vi khuan, xa khuan

Nghién ctu dac diém sinh hoc theo phwong phap trong ISP (1974) va khoa phan loai Bergey (Nomomura, 1974;
Wilkins et al., 1989). Mau s&c clia khuén ty co chat (KTCC), khuan ty khi sinh (KTKS) va sac tb tan tiét ra moi
trwong dwoc danh gia theo (Shirling, Gottlieb, 1966) trén bang mau ctaTresner & Backus. Hinh dang cuéng sinh
bao tr va bao tr dwoc quan sat va chup anh duai kinh hién vi quang hoc Olympus, vat kinh 10x, vat kinh 100x.
Cac dac diém sinh ly sinh hoa bao gdm ngudn dwéng, pH, nhiét dd, khd ndng sinh cac enzyme ngoai bao
(William, 1983; Puente et al., 2004).

Xac dinh ham luvgng 1AA: Vi khuan dwoc nudi trong méi trudng Nutirent Agar (NA) bd sung 100 mg/l tryptophan
va dinh lwgng IAA bang thudc thtr Salkowski (Gordon, Weber, 1951).

Phan tich trinh tw gene 16S rRNA

DNA duoc tach chiét theo phuong phap clia (Sambrook and Russell., 2001). DNA téng sb cda ching duoc st
dung trong phan (rng PCR nham nhan dong cac gene quan tdm thong qua cac cap moi dac hiéu:16S2_63F:
CAGGCCTAACACATGCAAGTC; 16S2_1387R: GGGCGGWGTGTACAAGRC

Panh gia kha nang déi khang véi nAm gay bénh SNL

S dung phwong phap ddng nudi cdy in vitro (Dhanasekaran et al., 2012) N&m bénh duwoc céy o] trung tdmdia
petri chiva méi trwdng Potato Dextrose Agar (PDA), chung xa khuan hodc vi khudn duoc ciy & 4 goc bao
quanh n&m bénh cach tam dia 3cm. Buwéng kinh vong Grc ché sinh trudng dwoc xac dinh sau 4 - 7 ngay nudi cay
& 28°C.

KET QUA VA THAO LUAN

Mot s6 cac dac diém hinh thai, sinh ly, sinh hoa

X12 va 61-2 trén ISP5 NL2 va 61-2 trén ISP5 X12, NL2 va 61-2 trén Gauze1

Hinh 1. Kiém tra tinh déi khang giira 3 chiing bing phwong phap déng nudi cay
r ——

T S

Hinh thai té& bao X12 dudi kinh Hinh thai té bao NL2 duai kinh Hinh thai t& bao 61-2 dudi kinh
hvgh & vat kinh 10x hvgh & vat kinh 10x hvgh & vat kinh dau 100x

Hinh 2. Hinh thai té bao dwéi kinh hién vi
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X12- Gause

NL2-ISP1

X12 - ISP3

X12 - ISP4

X12 - ISP5

X12 - ISP6

Kha n&ng déng hoa

NL2-ISP3 NL2-ISP4 NL2-ISP5 NL2-ISP6
Hinh 3. Pac diém hinh thai X12, NL2 trén hé thong phan loai ISP
Bang 1. Bic diém sinh ly sinh hoa ciia 3 chiing X12, NL2, 61-2
STT Pic diém X12 NL2 61-2
1 Gram + + -
2 Hinh dang, mau KL det x6p tron, vién ngoai | KL tron, tam nd, Vién ngoai Khuan lac tron nhay bong,
sac, kich thuwéc mau trang, trong mau ghi trang sira, vanh trong 16 chd | trng sira, mép tron trén LB,
trén ISP5. Co nhirng I&p nhirng khoang trong. Tam 28°C, 1-3 mm sau 48h
vanh tron déng tam. Nhan 16 chd nd, mau socola stra
trang, vanh tron sat tam trén ISP5. Bé mat chia thuy.
mau vang. 10-15mm sau 7 Sinh sac t6 melamin sau 6
ngay, 28°C ngay 28°C, 2-7mm
3

D-maltose, sucrose,
inositol, glucose, mannitol,

D-maltose, sucrose, inositol,

D-maltose, sucrose, inositol,

glucose, CMC glucose, mannitol, CMC
CMC
Sinh axit Khéng Co Khéng
Nhiét a6 thich hop 22 - 28°C 22 - 30°C 22 - 28°C
6 Sinh enzyme va céac amylase, amylase, Phan giai Lan, c¢b dinh dam,
hoat chét khac cellulase, protease cellulase, protease sinh IAA cao, catalase (+),
oxidase(+)
Tinh abi khang 3 chiing khéng déi khang nhau trong déng nudi cy
%NaCl 0-7%;9-11%yéu 0-5%; 7 - 9%: yéu; 11% 0-7%; 9 - 11% khong sinh
khéng sinh trudng trwdng
9 pH dau Thich hop pH kiém Thich hgp pH kiém Thich hop pH kiém

N

Hoat tinh amylase NL2

Hoat tinhcellulase
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Hoat tinh phan gidi  Hinh anh déc treng VK 61-2 ¢ dinh  Phép thir catalase (+) 61-2 Khuanlac 61-2 trén LB
lan 61-2 N2 trén mai trwéng khong dam

Hoat tinh protease X12 va NL2

Hinh 4. Hoat tinh sinh enzyme ngoai bao ctia cac chiing

Bang 2. Hoat tinh sinh enzyme ngoai bao cua cac ching X12, NL2, 61-2

STT Chiing Hoat tinh sinh enzyme ngoai bao (Pwong kinh vong phan giai, mm)
Cellulase Amylase Protease c6 dinh N2 phan giai P205
1 X12 47 38 22 - -
2 NL2 35 25 15 - -
3 61-2 - - - + 10

Ghi chd: (+): Thé hién hoat tinh, (-): Khéng thé hién hoat tinh

Két qua cho thay hai chiing xa khuan X12, NL2 sinh ca 3 hoat tinh Cellulase, amylase, protease kha cao va c6 sy
khac nhau dao déng tir 15 - 47 mm. Tuy nhién, hai ching nay khong thé hién hoat tinh khi thir khd nang phan
giai P20s ciling nhw khéng phat trién trén moi trwong khdng dam. Trong khi do, ching vi khuan 61-2 sinh truwéng
tot trén moi trirdng khong dam dong thdi cé kha nang phan gidi P20s tot. Tuy nhién, & chling nay cac hoat tinh
Cellulase, amylase, protease lai khong thé hién.

Nhw vay tir cac déc diém vé hinh thai ciing thy rd sw khac nhau co ban gitra xa khuén va vi khuén. Véi 2 chang
xa khuén c6 khuan lac khé xu xi, khuén ti khi sinh 15i trén mét thach con khudn ti co chat &n sau vao mat thach,
gram dwong, chdng NL2 sinh sac t6 melamin sau 6 ngay, khi nuéi cay trén hé thong ISP v&i nguén dinh duéng
khac nhau cho hinh thai mau séc khac nhau. Trong khi d6, chiing vi khuan 61-2 Ia vi khudn gram am khéng sinh
sé&c t6 va khuan lac nhay béng, phat trién rat nhanh sau 24 - 48h.

Quan sat hinh thai t& bao dwéi kinh hién vi quang hoc & vat kinh 10x cho thay 2 chdng xa khuan sinh bao tir tr
thanh soi khi sinh. Cubng sinh bao t&r cta NL2 lwon song xoan, cd moc tao bui. Cubng sinh bao t&r ctia X12 co
dang que ngan, phan nhanh. Chiing vi khuén 61-2 quan sat dwdi vat kinh dau 100x cho thay té& bao hinh que,
khong sinh bao ti.

Két hop v6i dac diém sinh ly sinh hoa va dwa trén khoa phan loai Bergey chung toi thay réng ca 2 chdng xa
khuén X12 va NL2 c6 nhiéu diém twong ddng véi loai Streptomyces sp. V&i chang vi khuén 61-2, viéc két hop
dé&c diém hinh thai dwéi kinh hién vi quang hoc va cac dac diém sinh ly sinh hoa nhw kha nang cé dinh dam cling
véi phép thr catalase (+), cho thay cé nhiéu diém twong ddng véi ho Enterobacteriaceae. Tuy nhién can phan
loai sau hon dwa trén k¥ thuat sinh hoc phan t& d& nang cao tinh chinh xac trong dinh danh loai cGia 3 ching nay.

Binh danh ching vi sinh vat bing k¥ thuat sinh hoc phan to

Vung gene 16S cla 3 chung X12, NL2, 61-2 c6 sb nucleotide tucmg &ng la 1079, 1056, 1020. Két qua trinh ty
gene dugc so sanh véi co s& dir liéu trén Genebank (NCBI) bang cong cu BLAST SEARCH, cho thay 2 trinh tw
X12, NL2 cung c6 dd tuwong dong cao nhat véi loai Streptomyces sp twong (rng 98,79% (MT540570.1) va
98,83% (KJ494332.1). Ching vi khuédn 61-2 c6 do twong déng 98,63% cao nhat voi loai Enterobacter sp
(AB921261.1) da dwoc dang ky trong Genbank.

Két hop gitra két qua nghién ctru vé& hinh thai, sinh ly sinh hoa va phan tich trinh tw gene 16S-rDNA, cac chiing
vsv dwoc dat tén la Streptomyces sp.X12, Streptomyces sp.NL2 va Enterobacter sp.61-2.
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Max Total Query E  Per Max Total Quey E

L Score Score Cover value Ident L] T Score Score Cover value  Ident Hcasson

S rbosonal RA, 1843 1843 §7% 00 SB6% p. sirain HBUM206419 165 rbosomal RNA gene, paral sequer 1901 1901 8% 00 6B.76% 01

) USC063 165 dosomal RNAgens parfial seque 1841 1841 98% 00 98.1% KX . strain HBUMP0635 16S ribosomal RNA gene, parfial sequer 1901 1901 99% 00 9B.79% MT5402641
Stegomes exfoltys tain USCO6S 155 rhosomal AN g, il secue 1841 1841 66% 00 901% KCiBeap 1900 601 G 00 BT MTSAREA
St gty oo e VRS M chscol el 0883% 1901 1901 9% 00 9879% MT176507.1

. 18 18% % 00 SBOM% E Sireptomyges sp. siin BCAD 165 cbosomal RNAgene parlsequence 1801 1001 §0% 00 067O% |
@) s 101 901 W% 00 9
BIM% K q 1901 1901 6% 00 9
@2 0o % 00

Hinh 5. Két qua search Blast trinh tw gen 16S rRNA ctia 2 chingX12 vaNL2 trén GenBank

M Total | Query P
Description — e | bamt = i Accession
Score  Score Cover wvalue Ident
Er 165 ribosomal RNA. partial se =] 1807 1807 100% oo 98.63%

1807 14388 100% o0 98.63%
Kiabsielia asr s str A LIH- A I ; encme 1807 14420 100% OO0  93.63%
Klebsiella asrogenss strain Y 1 chicmo: 1807 14380 100% oo 98 63%
lebsiefla aerogenes strain Y 1807 14390 100% oo 98.63%
1807 14380 100% 0.0 298 63%
Kiebsielia asrogenss sbr e 1807 1807 100% o0 898.63%
Klebsiella aerggenes stra 1807 14357 100% oo 98 63%
Klebsiella asrogenss strain F xhe QencHTHe 1807 14385 100% (s s} 98 63%
Klebsielia asrogenss shrain yy 12 1807 1807 100% oo 98.63%

Klebsiella asrogenes shr 1807 12584 100% (0K} 98.63%

godgQQoQoooo
=

1807 1807  100% a0 98.63%

Klebsiella sp. strain HGS56

Hinh 6. Két qua search Blast trinh tw gen 16S rRNA cuia chiing 61-2 trén GenBank
Kha niang d6i khang ndm bénh cua 3 ching lwa chon invitro

Béng viéc ddng nudi cay 3 chiing vi sinh vat néu trén véi ndm bénh trén méi trdng thach, chiing t6i nhan thdy ca
2 ching xa khuan Streptomyces sp.X12, Streptomyces sp.NL2 c6 kha nang d6i khang nam bénh gay théi ca SNL
va 2 chdng ndm bénh kidm dinh Fusarium oxysporum gay bénh héo vang, Rhizoctonia solani gay bénh 16 cb ré
héo cay non I&n t¢i 15 dén 20 ngay. Theo (Theunis, 2005) sy da dang ctia cac vi khuan noi sinh déi khang lai R.
solanacearum thudc nhiéu chi khac nhau nhw Pseudomonas, Bacillus, Corynebacterium va Proteus. Ching
Enterobacter sp.61-2 c6 khd nang khang yéu hon, tuy nhién ching nay véi kha ndng sinh chét kich thich sinh
truéng IAA (75,29 ug/mL), phan giai 1an va cb dinh dam tbt lai rat can thiét d& bd xung day dd cac dac diém sinh
hoc quan trong trong viéc két hop 3 chliing tao nén mét ché pham sinh hoc. D& ly gidi sw trc ché cac tac nhan gay
bénh, theo (Amaresan, 2012) dwa trén tac déng bao vé & vung ré chéng lai cac vi sinh vat gay bénh thyc vat
théng qua sinh tdng hop cac chat chuyén hod nhw biosurfactants-chét hoat dong bé mét, cac enzyme phan cét
nhw B-1,3 glucanase va protease, hormone thwc vat va chat kich thich sinh trwéng thuc vat nhw auxin, 1AA.

B6 ba chiing VSV Iya chon trong nghién ctru nay da dbi khang tét voi cac ndm gay bénh trén SNL, ngoai ra sinh
cac enzyme hivu ich, san sinh IAA cao. Day la cac chét trao ddi thir cAp c6 thé tac dong dén hoat tinh dbi khang
b&i chirc ndng nhw 1a mét tin hiéu trung gian gitra vi khudn ndi sinh va cay chd (Amaresan, 2012).

Bang 3. Hoat tinh d6i khang méc cta 3 chiing X12, NL2, 61-2

Hoat tinh d6i khang Hoat tinh déi khang Hoat tinh d6i khang
Méc théi ca SNL (MS) sau 7 ngay sau 9 -11ngay sau 15-20 ngay
X12 NL2 61-2 X12 NL2 61-2 X12 NL2 61-2
MS1 + + - - - R - R R
MS2 + + + - - + - - +
MS3 + + + + + - +- + -
MS4 + + + + + - - - -
MS5 + + + + + + + +- +
MS6 + + - + + - + - -
MS7 + + + + + + + + +
MS8 + + - + + - - - -
MS9 + + + + - + + - +
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MS10 + + - +- - R _ _ N

MS11 + + - + + _ + - N

MS12 + + - + + _ - N

MS13 + + + + - - - -

MS 14 + + + + R + + R
Fusarium oxysporum + + - + + + + + .
Rhizoctonia solani + + - + + + + + -

Ghi chu: (-) khéng ddi khang; (+) déi khang; (+-): ddi khang yéu

X12 d6i khang MS3 X12 déi khang méc

R X12 d6i khangFusarium oxysporum va
(MS1.4) trén PDA sau 9 MS14(SNLsc), MS7(MS2.5) : ; Co ! 5
ngay, 28°C rén PDA sau 20 ngay, 28°C Rhizoctonia solani trén PDA sau 15-20 ngay

NL2 d6i khang MS3 NL2 d6i khang MS14 NL2 d6i khang mot sb NL12 dbi khang

(MS1.4) trén PDA sau (SNLsc) trén PDA sau ndm SNL trén PDA Fusarium oxysporum va
9 ngay, 28°C 15 - 20 ngay, 28°C sau 10 - 15 ngay, 28°C  Rhizoctonia solani trén PDA

sau 15 - 20 ngay

Hinh 7. Hoat tinh d6i khang méc cuia 3 chiing X12, NL2, 61-2

KET LUAN

Da xac dinh dugc mot sé dac diém sinh hoc clia 3 ching X12, NL2, 61-2. Trong d6 2 chiing xa khuan c6 hoat
tinh sinh hoc t0t nhw kha néng sinh cac enzyme ngoai bao cellulase, protease, amylase cao. Ching vi khuén 61-2 c6
kha nang phan giai lan, co dinh dam, c6 kha nang sinh 1AA (75,29 pg/ml).

Ba chingVSV nghién ctru déu c6 kha nang khang méc phan 1ap tir mau sam Ngoc Linh. Day Ia tién dé cho viéc
tao ché pham vi sinh vat da chirc ndng phuc vu sw phat trién bén virng cay SNL.

Céc chling dwoc tuyén chon 1an lwot c6 mirc twong ddng trén 98% véi cac loai Streptomyces sp, Enterobacter sp
va duwoc dat tén Streptomyces sp.X12, Streptomyces sp.NL2 va Enterobacter sp.61-2.
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STUDY ON BIOLOGICAL CHARACTERIZATION OF SOME
MICROORGANISM STRAINS SHOWING FUNGAL ANTAGONISTIC
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SUMMARY

From the collection of microorganism strains isolated from Ngoc Linh ginseng plants from the laboratory of
plant cell biotechnology, we selected two actinomyces and one bacteria strain for further efective microorganism
development. From the 16S sequencing data, these strains were named as Streptomyces sp.X12, Streptomyces
sp.NL2 and Enterobacter sp.61-2. Of which, two actinomyces strains X12, NL2 showed the antagonistic activity
to pathogenic fungal strains such as Fumigatus Aspergilus, Fusarium solani... caused disease on Ngoc Linh
ginseng as well as the hydrolytic enzyme activities in cluding amylase, cellulase, protease... In addtion to
providing antagonistic activity to fungi, the bacteria strain 61-2 also exhibited the cabacity in IAA synthesis, N-
fixation and phosphorus solubilization. These three microorganism strains are safe and potential for fungal
disease control and plant growth enhancement of Ngoc Linh ginseng and other important plants.

Keywords: Enterobacter, antagonistic activity, 16S rDNA, Ngoc Linh ginseng, microorganism, Streptomyces.
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