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Tém tit - S&m Ngoc Linh (P.vietnamensis)- thao dwoc quy & Viét
Nam va c6 chura nhitng chét hoat tinh sinh hoc. Mot sé loai vi
khuén endophytic trén loai thic vét nay ciing anh huong dén sam.
Trong d6, chung Bacillus va Pseudomonas 14 cac vi khuén
endophytic chii yéu trong qua trinh phén lap. Trong nghién ciu
nay, vi khuan Pseudomonas sp.HS6-2 duoc phén lap va tién hanh
khéo sat mot s§ dic tinh c6 thé anh hudng dén su sinh trudng,
phat trién va chat lugng cia sam Ngoc Linh. Két qua chi ra vi
khuén duwoc phdn lap nhay cam v6i céc loai khang sinh
Cefadroxil, Tetraciline, Ampicilin, Amoxicillin, Cefpodoxim ¢
néng d6 25 va 50 pg/ml, nhung khi ndng d6 khang sinh nay chay
dén 1000 pg/ml thi kha nang khang khang sinh cua vi khuan bi
bién mét. Mot kha nang dic biét cua vi khuan 13 san xuét acid
indole-3-acetic véi nong d¢ kha cao 116,74 + 5,0 pg/ml khi khao
sat v6i nhidu ndng do tryptophan c6 trong méi truong nudi cy.

Tir khéa — Auxin; Phan lap; Sdm Ngoc Linh; Vi khuén
endophytic.

1. Pat vén dé

Sam Ngoc Linh (P.vietnamensis Ha et Grushv) la loai
thao dugc quy dugc tim théy tai khu vuc mién ndi Ngoc
Linh. Nhiéu phan tich vé thanh phan hop chét c6 trong sdm
nay cho théy, trong ré sim c6 chira tdi 52 hop chét saponin
[1] nhleu gap d6i trong sim Triéu Tién. Mot s6 loai Panax
ndi tiéng nhu Panax ginseng Meyer (nhan sam Han Qudc),
P. japonicus (nhan sam Nhat Ban), P. notoginseng Nhén
sam Sanchi), P. quinquefolius (nhan sam My), va
P.vietnamensis (nhan sam Viét Nam), da dugc sir dung nhu
mot loai “than dugc dong y” cho stic khoe con nguoi [2].
Vi vdy, saim Ngoc Linh d3 va dang dugc nhiing yéu t6 anh
huéng dén su sinh truéng. Trong d6, nhitng nghién ctru vé
vi khuin endophytic hién dang dwoc quan tim vi sy phd
bién va c6 anh huéng dén cac loai thuc vat. Vi khuén
endophytic 14 nhitng vi sinh vat xdm chiém cac mé ciia ciy
khoe manh ma khong gy ra bat ky bénh nao cho cay [3].

Vi khuén endophytic c6 kha nang san xut nhidu chit
¢6 hoat tinh sinh hoc gitp cay trdng tang trudng va chong
lai nhitng vi sinh vét gdy bénh, do vay nhiing vi khuan nay
dong vai trd quan trong trong qué trinh nudi trong cac cay
thudc [4, 5]. Hon nita, vi khuén endophytic phéan lap duoc
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6 thé dugce st dung dé san xuét cac chit hoat tinh dung
trong cac nganh my phdm, va dwoc pham [6, 7]. Tuy nhién,
do tinh phirc tap cua diéu kién nudi cdy, nghién ciru vé vi
khuan endophytic va sy twong tic véi moi truong & nhan
sam chi mdi duoc nghién chu gan day. Vi khuan
endophytic da dugc nghién ciru dé xac dinh, mé ta, va hiéu
rd vai tro cua chung trong sy sinh trudng cua nhan sam.
Nhin chung, vi khuan endophytic tir nhan sam thudc nganh
Proteobacteria, Actinobacteria va Firmicutes [8]. Tuy
nhién, thanh phan, s lwong va chung loai cua nhiing vi
khuén endophytic phu thudc vao diéu kién, khi hau thd
nhudng canh tac, b phan cay, do tudi va loai. Trong nhiéu
loai vi khuan endophytic, Bacillus va Pseudomonas dugc
xéc dinh 14 cac vi khuan endophytic chiém wu thé trong qua
trinh phén lap. Vi khuan endophytic anh huong dang ké
dén sy phat trién va bao vé thyc vat, hoat dong khang
khuan hoat dong kiém soat sinh hoc va cac ngudn sinh
tong hop ginsenoside mai.

Trong bai nay, vi khuin endophytic dugc phan lap,
thudc loai Pseudomonas va dugc xac dinh cac dic tinh ndi
tr6i nhu tdng cuong su tang truong sdm ngoc linh
P.viethamensis dugc kich thich boi indole-3-acetic acid
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(IAA). Bén canh tinh chit nay, cac dic tinh khang khang
sinh, khang khuan cling dugc khao sat.

2. Vat liéu va phwong phap nghién ciru
2.1. Vat liéu
2.1.1. Héa chdt, thiét bi

Nhimg hoa chat dugc st dung trong nghién ciru nay,
dat d6 tinh khiét cao va duoc mua tir Cong ty Merck (Viét
Nam). Cac hoa chat dugc st dung dé pha méi truong
Nutrient agar (NA), méi truong Luria-Bertani (LB), moi
truong Tryptone soya agar (TSA) dung dé phan lap vi
khuan endophytic tir sim Ngoc Linh, méi trudng Tryptone
soya broth (TSB) nham dé ting sinh vi khuan phén lap, méi
truong tryptophan dung dé nuéi cdy vi khuan phén lap dé
san sinh IAA, ho4 chat dung dé pha thudc thir Salkowski
dung dé kiém tra sy san sinh IAA. Cac khang sinh dugc sir
dung cho dac tinh khang khang sinh nhu 1a Cefadroxil,
Tetraciline, Ampicilin, Amoxicillin, Cefpodoxim.
2.1.2. Chung vi khuan chi thi va diéu kién thi nghiém

Mot s6 vi khuan duoc ding trong thi nghiém 13 thuong
gip trong moi truong sdng, bao gdbm Escherichia coli
(E. coli ATCC 85922); Salmonella enterica ser.
Typhimurium (S.enterica ser. Typhimurium ATCC
14028); Staphylococcus aureus (S. aureus ATCC 25923)
v6i moi trudng nudi cay pho bién trong TSB.

Nhimg vi khuan ddi khang trén duoc nudi trong canh
truong dich thé & 37°C, va lac & 120 rpm cho mat d6 quang
xung quanh gia tri 1,0 dugc do tai budc song 600 nm
(OD600). Pé nudi ciy chung vi sinh trén thach, bang cach
bd sung 1,7 % (w/v) agar vao canh trudng dich thé TSB dé
tao ra mai truong thach TSA cho thi nghiém khang khang
sinh, khang khuan.

2.2. Phwong phdp nghién ciru
2.2.1. Phan ldp vi khudn endophytic

Mau sim Ngoc Linh dugc thu nhan tir hai tinh Quang
Nam (15°03'29.9"N 107°59'40.3"E), Kontum
(14°58'26.3"N 107°55'12.3"E) vao thang 7-8, va dugc bao
quan lanh & 4°C khi van chuyén. Sau d¢, r& sam duoc cét
ra, va khir tring dé loai bo vi khuan bén ngoai. Cu thé, can
10 gr ré sim Ngoc Linh rira voi nuée cat vo khuan 3 lan
cho sach bun dat, ngam trong NaClO 5% trong 5 phiit,
ngam lai trong Na,S,03 2% (W/v) trong 1 phut. Tiép dén
mau dugc ngadm trong ethanol 70%, 10 phut, rira mau lai
bang nude cit vo khuan va nude sau khi rira dugc cay trai
trén moi truong LB, TSA dé kiém tra giai doan nay [9].
Mau r& duoc nghién nho bang cbi va chay di duoc tiét
trung. Sau d6, hoa mau vao dung dich dém phosphate
(PBS), rdi tién hanh pha lodng dich dén ndng d6 10°°. Dich
pha loang dugc trai 1€n dia thach chtira méi truong NA,
TSA, LB, rdi dem u ¢ 20°C va kiém tra sau mdi 24h. C4c
khuan lac khi hinh thanh, duoc chon va cdy riéng trén cling
moi truong dé tién hanh budc lam thuin va xac dinh cac
dac tinh hoa sinh trudc khi dem dinh danh.

2.2.2. Khdo sat dwong tang trieong cia vi khudn phan lgp

V&i muc tiéu xac dinh so bo hoat luc ctia vi khuén phéan
lap, duong ting truong ctia ching can thiét duge xay dung.
Chuén bi méi truong TSB long dugc tiét trang trong cac

binh tam gidc 100 mL. Chung phan 1ap dugc tang sinh ban
dau t6i mat & quang do & 680 nm (OD600) 1a 1,03 + 0,04,
sau d6 cho vao méi truong TSB da dugc chuén bi sin vai
mat d6 0,25% (v/v). Theo dbi sy sinh trudng va phat trién
clia HS6-2 theo thoi gian bang cach tién hanh do OD600
sau moi gio. Cac s6 liéu thu thap duoc v& duong cong ting
truong. Moi thi nghiém déu duoc 1ap lai 3 l1an.

2.2.3. Khdo sdt kha ning khang khudn cia ching phén ldp

Dé khao sat hoat tinh khang khuan cua cac vi khuan
endophytic dugc phan 1ap, phuong phap khuyéch tan dia
thach duoce st dung [10]. HGt 0,1 mL chung vi sinh vét chi
thi va cdy trii trén dia petri TSA véi nong d6 ban dau la
(1,05 + 0,04) x 108 CFU/ml, dyc cac 15 trén bé mat thach
tao giéng voi duong kinh 5 mm, cubi cing cic chung ddi
khang duoc tha vao giéng véi thé tich 80 pl. Mbi thi
nghiém déu duogc thiét ké c6 mau déi chung. Déi ching
dwong dugc sir dung 1a Cefadroxil voi ndng do 50 pg/ml.
Mau déi chtng 4m 1a méi truong TSB da duoc tiét trung.
Céac dia dugc u trong vong 24 gid ¢ nhiét d¢ 35°C.

2.2.4. Khao sat hoat tinh nhay cam khang sinh cua chung
phan ldp

Dbi vai hoat tinh nay phuong phap tién hanh tuong tw
nhu phuong phap khao sat hoat tinh khang khuan nhung vi
khuan phan 13p duoc trai trén dia TSA. Cac khang sinh
Cefadroxil,  Tetraciline,  Ampicilin,  Amoxicillin,
Cefpodoxim. Cefdinif dugc chuan bi ¢ cac ndng do
25 pg/ml, 50 pg/ml, 100 pg/ml, 250 pug/ml, 1000 pg/ml.
Céc khang sinh duoc cho vao cac giéng véi thé tich 80 pl.
2.2.5. Khdo sdt kha nang sinh tong hop IAA cia cdc ching
phdn lap

Phan tich kha ning sinh tong hop IAA ciia cac ching
phan 1ap dung phuong phap do mau Salkowski [11]. Mbi
loai vi khuén dugc nudi cdy trong mdi trudng TSA da duoc
mo ta & trén. L-tryptophan dugc thém vao nhu mot tién chét
IAA. Cac éng nghiém (15 mL) chira 5 mL mo6i truong TSA
d3 bién d6i dugc chuan bi, bd sung L- -tryptophan (T) (0,1%
v/v) (Merck, d6 tinh khiét >98%) va mot dng ddi chimg
khong duoc bd sung tryptophan. Mot khuan lac vi khuan, 1ay
tir dia petri TSA, dugc thém vao mdi dng theo bo ba (n = 3)
va ba ong dugc sir dung 1am méi truong ddi chimg. Cac éng
dugc 1 & 30 £ 2°C trong 96 gio. Sau khi 1, cac nudi cay duoc
ly tim & téc d6 4000 vong/phut trong 10 phit. Sau 96 gio 1,
ly tam cac mAu nudi cdy dé tach té bao khoi dich ndi. Tron
dich ni véi thude thir Salkowski (ty 1& 1:2) va u trong bong
t6i trong 30 phit. Quan sat sy xuét hién ciia mau hdng cam
cho thiy, kha ning san xuit IAA, va mau cam cho biét sy
hién dién cua cac hop chét indole khac, va do hap thu cua
chiing dugc ghi lai & 530 nm trong may quang phd Uv-vis
(LABMED, My). Bé dinh lugng IAA, dudng chuan dugc
xdy dung so voi chat chuan IAA c¢6 phuong trinh nhu sau
y=0,01x+ 0,01, R?=0,997 véi x 1a ndng d6 IAA ug/ml va
y la mét d¢ quang ¢ budc song 530 nm.

2.2.6. Binh danh vi khudn endophytic phén ldp tir sdm
Ngoc Linh

Tat ca cac ching vi khuan dugc giai trinh tyr 16S rRNA
va so sanh v6i nhimg trinh tu ctia cac vi khuén khac trén
ngan hang gene GENBANK tai Trung tam thong tin cong
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nghé sinh hoc Qudc gia (National Center for

Biotechnology Information-NCBI).

3. Két qua va thao luin
3.1. Phan Igp vi khudn endophytic

Tir mo ta & phan 2.2.1, két qua phan 1ap va lam thuan 30
khuan lac trén méi truong TSA. Kiém tra cac két qua xac
dinh hinh thai va hoa sinh cua 30 khuan lac thi két qua chon
loc c4c khudn lac 6 hinh thai va hod sinh tuwong ty nhau dem
di giai trinh ty. Két quéa sau khi giai trinh tw dugc cho & Hinh
1. V6i ty 18 tuong thich 99,3%, két qua cdy thuan cho thiy
vi khuan endophytic dugc phan lap 1a Pseudomonas sp.
(twong ddng vai P. kurunegalensis RW1P2T).

Pseudomonas HS6-2
Pseudomonas viassakice RW4S2T (JABWRP010000055)
‘ 0.0005 ' Psendontonas allopwtida Kh7T (LT718459)
Psendomonas kurunegalensis RW1P2T (AM911650)
Psendontonas juntendiBML3T (MK680061)
Psendomonas promysalinigenes RWL0S1T (JABWRQO010000026)
Psendomonas inefficae IV351A3T(OPYNO1000008)
Psendomonas monteilii NBRC 1031587 (BBIS01000088)
Pse PlecoglossicidaNBRC 1031627 (BBIV01000080)

Pseudc phila L48T (CT573326)
RW3S1T(AMO11665)
Pseudomonas muvukensis COW39T (GCA_019139535.1)
Psendomonas taiwanensis BCRC 177517(EUL03629)
Pseudomonas asiaticaRYUST (MH517510)

D B

Pseud: v RDEMR3T(AMI11640)

Hinh 1. Cay phén loai cia chiing Pseudomonas sp.HS6-2 duoc
xdy dung dua vao gen 16S rRNA va ching tham khao trén
NCBI. 1 bar=0,0005, bootstrap voi n=1000
3.2. Khdo sdt dwong ting trwéng ciia vi khudn phén lgp

Véi thi nghiém khao sat duong tang truong cua
P.kurunegalensis, két qua thé hién trén Hinh 2. C6 thé thiy,
ca 2 ching vi khuan endophytic dugc phan Iap tir cic mau
sam Ngoc Linh déu tang truong manh, chi sau 4 gio thi dat
pha tang truéng. Chung HS6-2 ting truong manh mé sau
2 gid vuot qua pha lag, mau chong dat dén pha cén bing
sau 8 gid nudi cdy trong méi truong TSB.

1 T/

0.8

—o— P. kurunegalensis HY6 /
0,6

y 4
, e

absorbance ¢ buéc séng 600nm

Sur tdng trudng cia vi sinh vét,

0 2 4 6 8 10 12
Thi gian, gio

Hinh 2. D6 thi ting trudng ciia HS6-2 duoc khdo sdt trong
moi truong TSB
khuin

3.3. Khdo sdt khd nang khadn

Hinh 3. Kha nang khang kuzfn cua ching endophytic
Pseudomonas sp.HS6-2 dwoc phdn ldp
Bf)i voi phuong phap khang khuan theo phuong phap
khuyéch tan, chung (Pseudomonas sp.HS6-2 dugc kiém tra kha

ning d6i khang céc ching chi thi phd bién nhu ¢ muc 2.1.2. Két
qua khang khuan ciia ching nay duoc thé hién ¢ Hinh 3, ching
phan lap khong ¢6 kha ning khang cac vi khuan chi thi.
3.4. Khdo sat hoat tinh nhay cam khdng sinh ciia chiing
phan lap

Dan s thé gisi da va dang phat trién dang bao dong; va
nhiéu loai van dé sirc khoe méi dang xuét hién. Vi dy, su gia
tang sb luong vi khuan khang thudc 1a nguyén nhan gdy lo
ngai. Nghién ctru vé thudce khang sinh va céc san pham tu
nhién khac ctia vi khuan déng vai trd then chét trong cudc
chién toan cau chéng lai vin dé khang thude. Trong khi do,
sam Ngoc Linh 1 thuc vét quy hiém duogc st dung hé trg
stic khoé. Tuy nhién, viéc nghién ciru sy nhay cam khang
sinh cta cac vi khuan endophytic ciia saim Ngoc Linh can
duoc tién hanh nghiém tac. i véi nghién ctru nay, sy nhay
cam v6i cac khang sinh phd bién nhu Cefadroxil,
Tetraciline, Ampicilin da dugc thuc hién. Cac két qua da
dugc thé hién trén cac nong do bién thién tir 25 pg/ml dén
100 pg/ml ctia cac khang sinh nay nham xac dinh su séng
con cuia vi khuan endophytic dwoc phan 1ap HS6-2 va HS10
d6i v6i moéi trudng ¢6 mit khang sinh trén Hinh 4.

Hinh 4. Thi nghiém khdng khéng sinh ciia vi khudn endophytic
ter sam Ngoc Linh
Bing 1. Su nhay cam khang sinh thé hién qua
duong kinh khuyéch tan dia thach, mm

Loai khang Néng d khang sinh (ug/ml)
sinh 25 50 100 250 1000
Cefadroxil (15,5+0,5/16,5+0,3 18,5+ 0,525 + 0,2529,5 + 0,5
Tetracilin 0 12+1,2 (155+0,8155+1,227,5+0,5
Ampicillin 0 0 0 0 0
Amoxicillin 0 0 0 0 0
Cefpodoxim 0 0 0 0 0
Cefdinif 14+0,5(125+05|125+1|13+£05|23+1,2

Vi cac két qua khang khang sinh duoc tong hop lai theo
Béng 1 cho théy, sy nhay cam Pseudomonas sp. theo nong
d6 céc khang sinh thé hién qua dudng kinh khuyéch tan, dbi
v6i khang sinh Cefadroxil hoat tinh khang sinh cta vi khuan
nay thé hién véi dudng kinh 15,5 mm & ndng d6 khang sinh
thap nhét 25 pg/ml. Nghia 1a trong méi truong chira cac
khang sinh chi thi nhu d4 néu trén thi Pseudomonas sp. van
¢6 kha ning séng trong méi truong chira khang sinh manh
nhu Cefadroxil & ndng d6 tir 25 ug/ml va 50 pg/ml. Trong
khi d6, vi khuén khong thé hién sy nhay cam v&i 3 loai khang
sinh Ampicilin, Amoxicillin, Cefpodoxim.

3.5. Khdo sdt khd néng sinh tong hop IAA ciia vi khuin
endophytic

Viéc san xuét auxin béi vi khuan 1a mot thuc té va da
duoc ghi chép rong rai, khong phu thudc vao phuong phap
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phat hién ching. N6 duoc cong nhan 1a mét co ché ma vi
khuén thic day ting truong thyc vat c6 thé ting cuong su
phat trién cuia cdy va ré. Cac loai vi khuén, chang han nhu
Pseudomonas putida, Rhizobium sp., Bacillus sp., va
Azospirillum brasilense di duogc bao cdo 1a san xuat auxin
nhu acid indole-3-acetic (IAA), acid 4-chloroindole-3-
acetic, acid ndole-3-butyric (IBA), acid indole-3-propionic
[12-14] rat manh. Trong nghién ctru nay, kha ning sinh
tong hop IAA dugc thyc hién trén Pseudomonas sp.HS6-2
cho két qua dinh tinh nhu Hinh 5.

Hinh 5. Két qua dinh tinh xdc dinh khd ndng sinh IAA ciia
Pseudomonas sp.HS6-2 so vdi Burkholderia ambifaria HS10

IAA-HS6

wll i

Thudi gian nudi cdy (ngay)

88388888

Nbng dé IAA trong dich (ug/mL)

m TSB + tryptophan (ndng do 0%)  mTSB + tryptophan (ndng d5 0,05%)

mTSB + tryptophan (nBng d6 0,1%) m TSB + tryptophan (ndng dd 0,15%)

Hinh 6. Khdo sat kha ndng sinh IA4 theo
nong do tryptophan trong moi truong TSB

Trong khi d6, két qua dinh lugng cho thay, nong do
TAA thay ddi theo ndng d6 ctia méi truong chira tryptophan
nhu Hinh 6. Sy thay d6i ctia ndng d¢ tryptophan trong moi
truong anh huong dang ké dén sy san xuit IAA cia vi
khuén phan lap. Véi nong do tryptophan cang cao thi kha
ning sinh IAA bj han ché rat cu thé. Nong d6 thich hop dé
san sinh TAA nhiéu nhét khi méi truong chtra tryptophan &
ndng d6 0,1% va ndng d6 TAA 16n nhit dat & gia trj 116,74
+ 5,02 pg/ml. Mic khac, néu thoi gian cang 16n thi kha
ning sinh TAA giam dan, didu nay cho thiy IAA c6 thé bi
trung hoa bdi moéi truong hodc cac enzyme trong méi
treong e ché vi khuan Pseudomonas sp.HS6-2 san sinh
IAA. V6i tryptophan nhu mét chit cam ng Tanveer va Al
da thir nghiém 0,200 va 500 pg mL™ nong do tryptophan
va ho phat hién ra san Xudt auxin cao hon 41,4 va 24,8
pg/ml véi 500 pg/ml tryptophan [15]. Cac chung dugc
danh gia trong cong trinh cua ho biéu hién néng dd auxin
IAA thap hon, vdi it tryptophan hon (100 pg/ml).

4. Két luan
Nghién ciru nay tién hanh phén lap vi khuan endophytic
thudc loai Pseudomonas trén sém Ngoc Linh trong & Viét

Nam, nhdm tim hiéu céc déc tinh sinh hoc c6 thé anh huong
dén chat lugng ctia loai thuc vét nay. Két qua cho thay, dinh
danh vi khuan endophytic trén cdy phét sinh loai la
Pseudomonas sp.HS6-2 ¢6 kha ning sinh auxin manh, co
tac dong tich cuc dén su tang trudng cua thyc vat nhu cac
nghién ciru khac da cong bd. Diéu nay c6 nghia 1a loi vi
khuan nay c6 thé thuc day sy phat trién saim Ngoc Linh.

Loi cam on: Nghién clru nay dugc tai trg boi Quy phat
trién tha hoc va Cong nghé Pai hoc Pa Nang trong dé tai
c6 ma so B2023-DN02-19.

Nhom tac gia xin cam on Cong ty TNHH Dau tu Phét trién
Vinsam Quang Nam da ho trg cdy sam Ngoc Linh.
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