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TOM TAT

Sam Ngoc Linh (Panax vietnamensis Ha et Grushv.) 1a loai dac hitu ciia Viét Nam dugc phat hién tai viung
nui Ngoc Linh (Kon Tum/Quéang Nam). Két qua khio sat cho théy nhitng ving dét c6 ting min day la noi co
didu kién 1y tuong cho ciy sam Ngoc Linh sinh trudng va phat trién. Chinh vi vy viéc tim hiéu vé khu hé vi
sinh vat noi chung, vi khuén phén giai cellulose noi riéng trong dat tréng sam la mot trong nhiing huéng di
tiém nang cho nghién ctu trong di thuc loai sim ndy cua Viét Nam. Tir miu dét trong sdm Ngoc Linh tai
Quang Nam, ching t6i da phan 1ap duoc 05 vi khuin c6 hoat tinh phan giai cellulose (ki hiéu QN1, QN2, QN3,
QN4, QNS5 véi kich thuéc vong phan giai do duge trén méi truong chira co chit CMC (0, 1%) tuong tng dat:
10, 11, 22, 7, 22 mm), hoat tinh cellulase dat 1in luot 13 1,31; 1,23; 2,99; 0,99; 2,51 U/ml. Két hop nghién ciru
mot s6 dic diém nuéi cdy/sinh hoa va phan tich trinh tu gen 16S rARN da xac dinh vi tri phan loai ciia cac vi
khudn phan 1ap dugc nhu sau: QN1 va QN4 thudc chi Pseudomonas; QN2, QN3 thudc chi Bacillus; QN5

thudc chi Roseomonas.

Tir khéa: Dat Quang Nam, gen 168 rRNA, phdn Idp vi khudn, sém Ngoc Linh, vi khudn phan gidi cellulose

MG PAU

Ving nai Ngoc Linh bao gdm nhiéu dinh ndi cao
trén 2000 m so v&i mat bién, cao nhat 1a ngon Ngoc
Linh (2598 m). Khi hau trong toan ving nfli Ngoc Linh
la su twong phan gifra hai mua: mua mua va mua kho rd
rét. Do 4m trung binh trong khu vuc tir 80 dén 85% va
su da dang vé& ngudn gdc cua cac thanh phan thuc vat
da phat hién cho thdy ving nti Ngoc Linh ¢6 thé la
diém hoi tu cua nhiéu ludng di tri khac nhau. Két qua
diéu tra so bo hé thyc vat ¢ ving nii Ngoc Linh da xac
dinh duoc 264 loai thude 111 ho thuc vat, trong d6 c6
ho Nhan Sam phat trién manh véi s6 loai va sb ca thé
kha phong phu (Nguyén Thugng Dong, et al., 2007). O
Quang Nam va Kon Tum, cdy sinh truong va phat trién
t6t dudi tan ring tu nhién & d6 cao 1500 m tré 1én, noi
¢6 tang mun day (L& Thanh Son, Nguyen Tép, 2006).
Nhu vy c6 thé thay dat trong sam (tAng mtm) 1a mot
trong nhiing moi truong song t6t cho cac vi sinh vét
nhu vi khuan, xa khuén va ndm. Hon nita, véi cdy sam
do thoi gian canh tac dai, sinh truong dudi bong mat va
d6 4m cao, khong c6 anh sang mat troi truc tiép va pH
clia dét trdng sam khoang 5,5 nén méi truong dat trong
sam Ngoc Linh thuan lgi cho sy phat trién cua tap doan
vi sinh vit.

Vi nhitng thong tin vé gia tri dugc liéu va tac
dung lam thudc chita bénh cia sim Ngoc Linh nén
nhu cau st dung sim va cac san pham tir sim Ngoc
Linh ngidy cang ting, dong thoi trit lugng sam tu
nhién ngay mot can kiét do viéc khai thac tran lan
nén gan day, ¢ Viét Nam xu huéng nghién ctiru trong
di thye sdm Ngoc Linh dugc nhiéu t6 chirc, c4 nhan
quan tam thyc hién. Mot trong nhimg didu kién trong
di thuc duoc dé cap la yéu td thd nhudng. Do vay
viéc phat hién va Gmg dung hé vi sinh dat tuong tu
nhu ving trong tu nhién 13 nghién ctru c6 y nghia
thuc té, trong d6 phai ké dén cac vi khuén phan giai
cellulose — tac nhan quan trong trong qua trinh phan
giai cellulose tao min cho dét.

Cellulose 1a mot polymer hiru co phd bién nhat
trong tw nhién. Hang nam, c6 dén 1102 tin sinh khdi
cellulose dugc tao thanh chi yéu tir qué trinh quang
hop (Sukumaran et al., 2005). Cellulase phan huay
cellulose c6 thé duoc tong hop tir nhidu nguon khac
nhau trong tu nhién tir ndm, xa khuan, vi khuan... Vi
sinh vat phan giai cellulose co vai trd quan trong
trong nhiéu linh vyc nhu trong céng nghiép dét,
gidy, trong chét tay rira (Xia, Cen, 1999) xur li rac
thai (Ly Kim Bang et al., 1999), san xuit phan bon
hitu co vi sinh (Nguyén Lan Huong et al., 1999).
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Nghién ctru nay dugc tién hanh nhim muc dich
phan 1ap va xac dinh mot sé dac diém cua vi khuin
phan giai cellulose trong dat trong sam Ngoc Linh tu
nhién. Tir d6 c6 thé lya chon méi trudng, didu kién
sinh truong dé lam ting kha ning thay phan
cellulose cua ching vi khuan. Cac chung vi khuan c6
hoat tinh cellulase cao an toan vo1 moi truong s€
dugc bd sung vao nguon gidng vi sinh vét co kha
nang tng dyng de san xuét cac ché phdm vi sinh bo
sung cho dat trong sam Ngoc Linh tai cac vung di
thue.

VAT LIEU VA PHUONG PHAP

MAu dat

Dia diém léy mau: Dit dugc léy tai khu vuc
trong sim Ngoc Linh (6 nim tudi) trén nai Ngoc
Linh dudi tan ring gia nguyén sinh, ¢ d§ cao 1835 m
s0 v6i mit nude bién thude xa Tra Linh, huyén Nam
Tra My, tinh Quang Nam. Thoi gian ldy mau vao
muia kho tir thang 1 dén thang 4/2014. Dt c6 mot s6
dic diém: Mau ndu sam, toi, xop, pH 4,5. Mau dit
duoc liy va bao quan theo phuong phap cua Kim va
ddng tac gia (Kim et al., 2009).

Phwong phap
Phdn lap vi khudn

Vi khudn dugc phan ldp trén moi truong R2A
(Kim et al., 2009).

Chung vi khudn dugc phan lap tryc tiép bang
phuong phap pha lodng (Vi Thi Minh DPuc, 2001)
sau d6 dugc i & 37°C trong 2 ngay. Lua chon khuin
lac moc riéng r€ tién hanh lam sach va bdo quan
trong 6ng thach nghiéng ¢ 4°C (Myung Kyum Kim
et al., 2009; Vi Thi Minh buec, 2001) .

Xdc dinh khad nang sinh enzym ngoai bao

Hoat tinh cellulase dugc thir theo phuong phap
khuéch tan trén dia thach chira 0,1% co chat CMC.

Tién hanh: Chung vi khuén dugc nuéi trong moi
truong long & 37°C, toe d6 lic 150 vong/phit trong 3
ngay. Dich nuéi cdy ly tim 5000 vong/phut & 4°C
trong 15 phut, thu dich 1ong phia trén dugc enzym
tho (Mekar ef al., 2014). Nho phan dich enzym tho
vao cac 16 da duc ¢ dia petri chita co chit CMC
0,1%, dat cac dia thach ¢ 37°C. Sau 48 gi¥ trang
dung dich Lugol. Quan sat vong phén giai tao thanh.
Hoat tinh enzyme cua cac chung vi khuan tuyén
chon dugc tinh bang duong kinh vong phan giai
(AD) (Nyi, Wikwiek, 2014).
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AD =D - d (mm)
D: duong kinh vong phan giai (mm); d: duong kinh
16 thach (mm).

Thur nghiém kha nang lén men cdc logi duong

Moi truong: Phenol red carbohydrate broth
(trypticase: 1%; NaCl: 0,5%; phenol do: 0,018g/l;
carbohydrate: 0,1% (glucose, manitol, lactose...).

Tién hanh: cdy chung vi khuan vao méi truong
long nudi & 37°C/24-48h, vi sinh vat sir dung ngudn
duong trong méi truong s& lam giam pH, thay doi
mau chét chi thi phenol do. Két qua: (+): méi truong
chuyén vang; (-): méi trudng c6 mau do.

Thir nghiém catalase

Muc dich: phat hién vi sinh véat c6 hé enzyme
catalase.

Tién hanh: léiy mot it khuén lac dat 1én lam kinh
sach, r}hé H,0, 30%, quan sat két ql}é: (+): ¢ bot
khi xuat hién; (-): khong co6 bot khi xuat hién.

Xac dinh hoat tinh celulase

Hoat tinh celulase cuia cac chung vi khuan duoc
xac dinh dya vao lugng duong khir tao thanh sau
phan @mg bang phuong phap do quang phd theo Nyi,
Wikwiek (2014). Phan tmg enzyme véi co chat
CMC 1% xay ra trong dung dich dém Na acetate 50
mM, pH 5, & 50°C, 30 phat. Mot don vi hoat tinh
enzyme dugc dinh nghia la lugng enzyme lam thuy
phan co chit CMC thanh dudng khir twong duong
1uM glucose.

Téch chiét DNA t(fng $6, nhan gen va xdc dinh trinh tu:

DNA tong s dugc tach chiét theo phwong phap
clia Sambrook va dong tac gia (Sambrook et al.,
1989) ¢6 sir dung hdn hop chloroform/isopropanol ty
1¢ 24:1 va loai bdo RNA bing enzyme RNAse. Tlép
do, doan gen 16S rRNA dugc nhan lén tir DNA tong
s6 nhd phan ng PCR st dung cip mdi: 16SF: 5°-
CGGAATTCATTGCTGGACCTG-3’; 16SR: 5’-
GTCCTAGAGCTTTGTCTTTAGG-3’. Phan ung
chudi PCR dugc tién hanh véi tong thé tich 1a 50 pl
bao gdm: Dém PCR, 20 pmol mdi mdi loai, 2 unit
Taq polymerase, 1 mM dNTPs, 100 ng DNA tong
s0. Phan mg PCR dugc tién hanh trén may GenAmp
PCR System 9700 (ABI, My) véi chu trinh nhiét:
95°C: 5 phut; (95°C: 1 phut, 55°C: 1 phuat, 72°C: 1
phat 30 gidy) lap lai 30 chu ky, 72°C: 10 phat. San
phim PCR duoc phan tach trén gel agarose 1% va
tinh sach bang kit Wizard SV Gel and PCR clean-up
system (Promega).
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San phim PCR dugc dién di kiém tra trén gel
agarose 0,8% va tinh sach bang bd kit cua hing
QIAgen (M¥). San phdm sau tinh sach dugc x4c dinh
trinh ty trén may ABI 3100 (Ludwig W and Schleifer
K.H. 2000). Phan tich trinh ty nucleotid va xay dung
cdy phat sinh chiing loai: Céc trinh tu duoc xir li bing
céc chuong trinh BLAST/NCBI va phan mém Bioedit
Clustal W va Mega 4.0. So sanh trinh ty gen cua céc
ching nghién ctru véi mot s ching khac tir Ngén
hang gen thé gioi (NCBD
(http://www.ncbi.QNm.nih.gov). Cay phat sinh chung
loai dugc xdy dung theo phuong phap Maximum
Parsimony - MP (Ludwig, Schleifer, 2000).

KET QUA VA THAO LUAN

Pic diém cic ching vi khuin phan giai cellulose
phén 1ap tir dat trong sam ¢ Quang Nam

V6i myc dich danh gia so bd vé thanh phﬁn va
hoat luc ctia nhom vi khuin phan giai cellulose, lam
co so cho viée tuyén chon céc vi khuan thich nghi
v6i diéu kién moi truong, dua chung tro lai dét trong
cdy dudi dang phan bon sinh hoc, ching toi tién
hanh phén 1ap va tuyén chon so bd cac vi khuin
phan giai cellulose tir dét trong sam Ngoc Linh tu
nhién ¢ Quang Nam. Cac ching duoc phan lap trén
moi truong R2A, danh gia kha nang sinh enzyme
cellulase. Két qua, nam chung vi khudn dwoc phan
1ap c6 hoat tinh phan giai cellulose (Hinh 1), hinh
thai khuén lac dugc thé hién rd ¢ hinh 2.

Trén co so phan loai so bd cac vi khuén c6 hoat
tinh sinh enzyme cellulase, ching t6i tién hanh
nghién ctru mot s6 dic diém hinh thai, sinh 1i, sinh
hoéa cta 05 chung vi khudn phan 1ap duoc trinh bay
trong bang 1.

Hinh 1. Kha nang phan gidi cellulose clia cac ching nghién ctru. QN1, QN2, QN3, QN4, QN5: Céac chung phan lap.

Hinh 2. Khuén lac ca céac chiing nghién ctru. QN1, QN2, QN3, QN4, QN5: Cac chiing phan lap.
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Bang 1. Mt sé dac diém cia cac vi khuan nghién ctru.

Trin Bao Tram ef al.

Ki hiéu chiing
QN1 QN2 QN3 QN4 QN5
DPic diém
Puwong kinh (mm) 2-3 2-3 4-5 4-5 3-3,5
Hinh dang Tron Tron Tron Tron méo Tron
Lo Khuén lac
Bac diém Vang nhat xung ] ) Mau trén c6 sac td ] )
khuan lac N quanh, chdm Tring, bé N9 mau xanh, Tring hdng,
Mau sac Y e duc, cham N h . X
nghé ndi & mat bong P tron méo, wot, nhay
b ! tron & gitra Y X
gitra, béng vien mo
xung quanh
. . . . . Hinh cau
i Hinh dang Hinh que Hinh que Hinh que Hinh que P P
DéC diém té ) két chudi
bao Chiéu dai (um) 1,6-2 2-2,5 2,5-3 2-4 2-2,5
Kha nang di dong + + + + -
Phan (rng Catalaza + + - - +
sinh héa Nhuém Gram - + + - -
Nhiét do ting trwdng téi wu (°C) 35-37 30-32 30-32 30-32 35-37
pH tang trwéng téi wu 4,5-5,5 4,5-5,5 4,5-5,5 4,5-5,5 4,5-5,5
Glucose + + + + +
Kha nang Saccharose + + + + +
Ién men Maltose + + + + +
Lactose + + + + +
A Cellulase 10 11 22 7 22
Kha nang
sinh enzyme
(AD-mm)

Ghi chu: (+): Thi nghiém dwong tinh; (-): Thi nghiém am tinh.

Phén loai cic chiing vi khuin bing gidi trinh tw
gen 16S rARN

Téch chiét va nhén ban doan gen dich bcing ki thuat
PCR

Phan loai cic chung vi khuan bang ky thuat giai
trinh tu gen 16S rRNA di tr 1én phd bién tai nhidu
phong thi nghiém. K thuat nay cung v6i cac phuong
phap phén loai vé hinh thai va hoa sinh di lam ting
d6 chinh xac cho cac nha phan loai vi sinh vat. Cac
két qua tach chiét DNA tong s6, nhan doan gen 16S
rRNA hoan toan phu hop vdi nhitng nghién ctu
truge d6 (Nguyén Thu Hién ef al. 2010; Nguyén Huy
Hoang et al. 2010).

Sau khi tach chiét va thu dugc DNA tong s dat
chét lugng, doan DNA dich dugc nhan ban vdi do
dic hiéu cao bang ki thuat PCR véi cap mdi 16S
rRNA. Két qua dién di san phdm PCR cho thiy xuét
hién cac bang phy, khong déc hi¢u. San phém PCR
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sau do duoc tinh sach dé tién hanh giai trinh tu gen
truc ti€p bang cdp moi 16S rRNA.

Trinh ty gen 16S rRNA sau d6 dugc so sanh véi
cac trinh ty gen khac trong ngan hang GenBank qua
cong cu Blast (http://blast.ncbi.nlm.nih.gov/Blast.cgi).
Céc chung vi khuan nay c6 do twong ddng kha cao tir
95-98% so véi mot s6 chiing trong ngan hang GenBank
(Bang 2).

Tir két qua bang 2 c6 thé phan loai cua cac
chung phan 1ap dugc nhu sau: QN1 va QN4 thudc
chi Pseudomonas;, QN2, QN3: thudc chi Bacillus;
QN5 thude chi Roseomonas. Theo nhimg khao sat vé
sy da dang cua h¢ vi sinh vét ¢ dat trong sam tai mot
s6 nuéc trén thé gidi cho thay chi Bacillus 1a mét
trong nhiing chi chiém wu thé, khong phan biét do
tudi ciia dat trong sam (Hong ef al., 2012). Trong
nghién cta Li khi nghién ctru hé vi sinh vat ¢ dét
trong sam tir 1 dén 6 nam tudi ciing phan loai duoc
mot s6 chung vi khudn nhu Pseudomonas,
Burkholderia, Bacillus (Li et al., 2014).
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Bang 2. M(rc d6 twong ddng clia cac chiing phan 1ap véi cac chiing trén ngan hang gen.

Ching phanlap  Chung twong déng

Ma s trén GenBank Mirc d6 twong dong

QN1 Pseudomonas oryzihabitans BBAL
QN2 Bacillus sp. SW-12 16S

QN3 Bacillus amyloliquefaciens L4-6
QN4 Pseudomonas sp. DPs-11

QN5 Roseomonas ludipueritiae 170-96

FJ217181.1 95%
KC813161.1 98%
KC464454.1 95%
JIN247762.1 97%
NR_028983.1 96%

Hoat tinh cellulase tiv dich nuéi cdy cdc chiing
phan lap

Két qua cho théy 3 chung QN1, QN2 va QN4 ¢o
hoat tinh cellulase thap, 2 chung QN3, QNS ¢6 hoat
tinh phan giai cellulose cao hon hin (Bang 3). Két
qua nay ciing twong ddng voi két qua xac dinh kha
nang phan giai cellulose cta cac ching nghién ctu
(Hinh 1).

Tuy nhién, hoat tinh phan giai cellulose cac
ching trong nghién ciru nay con thdp so voi mot s6
két qua nghién ciru ctia mot sé nhom tac gia khac khi
nghién ctru vé vi khudn thuy phan cellulose. Trong
nghién ctru cia V& Van Phudc Qué va Cao Ngoc
Diép nam 2011, khi phan l1ap vi khuin phan giai
cellulose trong dat tréng lua va da cé bo, nhom tac
gia da phan lap dugc 4 dong vi khuan c6 kha ning
sinh enzyme cellulase ngoai bao (VO Van Phudc
Qué va Cao Ngoc Diép, 2014). Két qua déanh gia kha
ning sinh enzyme endoglucanases bing co chét
CMC (1%) dat 19,44 -25,43 U/ml. Ngoai ra, cac
chung phan I4p trong nghién ciru ctia Behera va dong
tac gia (2013) khi phan 1ap vi khuan c6 kha ning
phan hiy cellulose & ving dit ngap min & An Do
(Behera et al., 2014) ciing c6 hoat tinh thuy phan
cellulose rat cao. 15 ching bao céo trong nghién ciru
nay co hoat tinh cellulase dao ddng trong khoang
2,471 to 98,253 U/ml. Hién nay, bao céo vé kha

Kh M QNI QN2

nang thity phén cellulose cao cta cac chung vi khuén
¢6 thé ké dén chung Bacillus cereus trong nghién
ciru cua Mukesh Kuma va cong sy, ching nay co
hoat tinh cellulase 1én dén 102 U/ml trong 48 gio
(Mukesh Kuma ef al.,2012). Theo nhitng nghién ctru
trugc ddy vé kha ning sinh cellulase ciia vi khuan,
Bacillus 1a mot trong nhitng chi c6 kha nang phan
huy cellulose cao nhat. Mot s ching dugce quan tim
nhiéu nhit nhu B. subtilis (Park et al., 1991), B.
pumilus (Padaria et al., 2014), Bacillus sp. KMS-330
(Ozaki, Ito 1991), Bacillus megaterium (Shakoor,
2013).

Chinh vi thé, ddi voi cac chung phén 13p trong
nghién clru cua chung tdi, can thiét phai khao sat, lya
chon moéi truong nudi cdy, thoi gian nudi cdy, dé co
thé ting cao kha ning thuy phan cellulose cta ching.

Bang 3. Két qua xac dinh hoat tinh cellulose.

Chung phan lap Hoat tinh (U/ml)

QN1 1,31
QN2 1,23
QN3 2,99
QN4 0,99
QN5 2,51

Ghi cha: QN1, QN2, QN3, QN4, QN5: Ching phén lap.

QN3 QN4 QN5

1.5

Hinh 3. Dién di san pham PCR clia cac vi khuan nghién ctru. M: Thang DNA chudn; QN1, QN2, QN3, QN4, QN5: Chiing phan 1p.
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KET LUAN

Tir miu dét thu thap tir ving & cdy Sam Ngoc
Linh, ching t6i da phan 1ap duoc 5 chung vi khuan.
Mot s6 dic diém sinh hoa cia cac chung da dugc xac
dinh va phan loai dya trén dac diém sinh hoa két hop
véi giai trinh ty gen 16S nhu sau: Pseudomonas
oryzihabitans QN1, Bacillus sp. QN2, Bacillus
amyloliquefaciens QN3, Pseudomonas sp. QN4,
Roseomona ludipueritiae QNS.

Hai ching QN3 va QNS5 c6 hoat cellulase kha
cao 2,99 va 2,51 U/ml, c6 wu thé 16n trong viéc ché
tao phan bon vi sinh.

Loi cam on: Bdi bdo dwoc hoan thanh tir két qua
ciia dé tai sé6 04/2014/HP-DTCB ngay 28/02/2014
ciia Vién Ung dung Cong nghé va sw hé tro vé trang
thiét bi ciia phong thi nghiém cia Vién Ung dung
Cong nghé.
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ISOLATION AND CHARACTERIZATION OF THE CELLULOSE-DEGRADING
BACTERIA FROM NGOC LINH GINSENG SOIL IN QUANG NAM PROVINCE

Tran Bao Tram"®, Pham Huong Son', Nguyen Thi Hien', Ngo Thi Hoa', Nguyen Thu Hien’, Nguyen

Huy Hoang2
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*Institute of Genome Research, Vietnam Academy of Science and Technology

SUMMARY

Ngoc Linh ginseng (Panax vietnamensis Ha et Grushv.) is an endemic species in Vietnam and was
discovered at the Ngoc Linh mountain (Kon Tum/Quang Nam). Investigations showed that the soil with a thick
layer of humus was the ideal condition for growth and development of Ngoc Linh ginseng. Therefore research
on microbial flora as well as cellulose-degrading bacteria in ginseng soil may elucidate factors contributing to
acclimatized cultivation of this ginseng in Vietnam. From the soil sample with cultivated Ngoc Linh ginseng in
Quang Nam, five bacteria strains with cellulose-degrading activities were isolated (QN1, QN2, QN3, QN4,
QNS5 with respectively hydrolyzed CMC halos diameters of 10, 11, 22, 7, 22 mm) with cellulase activities of
1,31; 1,23; 2,99; 0,99; 2,51 U/ml. The combination of 16S rRNA gene sequences and cultured/biochemical
characteristics of the bacteria showed that the five bacteria strains was classified to be Pseudomonas sp. QN1;
Pseudomonas sp. QN4; Bacillus sp. QN2; Bacillus sp. QN3,; Roseomonas sp. QNS.
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