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TOM TAT

V6i ham lugng mim cao (2-10%), do am t6t (40-60%), pH hoi chua (khodng 5-6), dat trong sam duoc coi
1a mot trong nhirng moi trudng thich hop cho vi khuan phat trién. Quén xa vi khuén trong dét trong sam rit da
dang v6i nhidu loai mdi da dugc phat hién va phén loai. Cho dén nay da c6 152 loai vi khuin méi duge phan
lap tir dit trdng sam dugc cong bd, chu yéu & Han Qubc (141 loai), tiép theo 1a Trung Qudc (09 loai) va Viét
Nam (02 loi). Cac loai m&i phat hién duoc phan loai va xép nhém vao 5 nganh 16n gdm: Proteobacteria (48
loai), Bacteroidetes (49 loai), Actinobacteria (34 loai), Firmicutes (20 loai) va Armatimonadetes (01 loai).
Ngoai tinh méi, nhimg loai dwoc phat hién con c6 tiém ning tmg dung trong viéc han ché cic bénh cdy do nim
gdy ra, ting ham luong hoat chét trong cii sam hay san xuat chét kich thich sinh truéng thuc vét...Trong d6 cac
nghién ctru dic biét quan tim dén nhimg loai c6 ddc tinh chuyén hoa cac ginsenoside chinh (Rb1, Rb2, Rc, Re,
Rgl) - chiém t6i 80% tdng sé ginsenoside trong ct sim sang dang cac ginsenoside chiém lugng nho (Rd, Rg3,
Rh2, CK, F2) nhung lai c6 hoat tinh dugc hoc cao hon. Sdm Ngoc Linh hay con dugc goi 1a Sam Viét Nam
(Panax vietnamensis Ha et Grushv.) — loai ddc hitu ciia Viét Nam dang dugc quan tim phét trién va mé rong
ving tréng. Tuy nhién, viéc tap trung nghién ctru sau vé dac diém thd nhudng, dic biét 1a hé vi sinh dét trong
sam Ngoc Linh chua c6 nhiéu. Chinh vi vy, bai viét nay téng quan nghién ctru loai mdi trong dét tréng sam
trén thé gioi 1a nguon tu ligu cAn thlet trong viéc dinh huéng nghién ctru vé quan xa vi khuan cling nhu phat
hién céc loai vi khudn mdi trong dét trdng sim Ngoc Linh c6 khé ning tmg dung va phat trién & Viét Nam.

Tir khéa: Dat tr&ng sam, dinh danh, loai méi, phan Idp, sam Ngoc Linh, vi khuén
MO DAU Trung Qudc tap trung nghién ciru, dac biét 1a cac
nghién ctru v€ hé¢ vi sinh vat dat nham phat hién cac
loai vi khuan méi c6 tiém nang tmg dung (Im ef al.,
2005; An et al., 2007; Liu et al., 2010; Nguyen et al.,
2013). Loai vi khudn méi dau tién dugc cong bd
trong dat trong sim vao nam 2005 (Yang et al.,
2005), dén thang 10/2016 da c6 152 loai vi khuan
méi duoc cong bd, didu nay cho thiy tinh da dang vé
s loai vi khuan méi trong dat trong sam (Bang 1).

Chi Nhan sam (Panax L.) 1a mot chi nho trong
ho Ngu gia bi (Araliaceae) dugc tim thay 0 phia Bic
ban cau tu trung tim day Himalaya dén Bic My qua
Trung Quoc, Triéu Tién va Nhat Ban. Tét ca cac loai
thudc chi Panax déu cé gia tri lam thudc, dic biét
mdt s loai 1a nhitng cdy thudc dung nhidu trong y
hoc ¢6 truyén Phuong Pong ciing nhu trén thé gioi:
Nhén sam (P. ginseng), gia nhan sam (P.
pseudoginseng), sam My (P. quinquefolius) va tam

thét (P. notoginseng) (Nguyén Tap, 2005). Bai bao nay s€ cung cap nhiing thong tin tong

hop vé& qué trinh phan lap, phéan loai va dinh danh

Do diéu kién phan bo va sinh trudng dac thu cua
nhan sam nén dat trong sam ciing dugc Han Quoc va

cling nhu giéi thiéu mot s6 tng dung chinh cua cac
loai vi khuan méi da dugc phan 1ap tir dat trong sam
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0 cac nudc san xuat sam chinh trén thé gioi 1a Han
Qudc va Trung Quoc.

THONG TIN VE CAC LOAI VI KHUAN MOI
DUQC PHAN LAP TU DAT TRONG SAM

Két qua thong ké tinh dén thang 10/2016 da c6
152 loai vi khuan méi phan lap tur dat trong sam
duogc cong bd trén cac tap chi qudc t& ¢6 uy tin nhu
Antonie van Leeuwenhoek (Im et al., 2012; Son et
al., 2013b; Kang et al, 2015), Archive of
Microbiology (Hoang et al., 2013a; Sukweenadhi et
al., 2015; Jung et al., 2016), International Journal of
Systematics and Evolutionary Microbiology (Cui et
al., 2007; Kim et al., 2008a; Nguyen et al., 2015d),
Journal of Microbiology (Choi et al., 2010; Kim et
al., 2011a; Kim et al, 2013a), Journal of
Microbiology and Biotechnology (Lee et al., 2008a;

Trin Bao Tram ef al.

Liu et al., 2010; Wang et al., 2012), Systematic and
Applied Microbiology (Kim et al.,, 2012b), The
Journal of General and Applied Microbiology (Kim
etal.,2011b; Yang et al., 2012; Jin et al., 2014).

Trong s 152 loai méi di cong bd c6 toi 141 loai
dugc phan 1ap tir dat trdng saim & Han Qudc, 9 loai
dugc phan lap tir dat trdng sim ¢ Trung Qudc va 2
loai dugc phan lap tir dét trong sim & Viét Nam.
Diéu nay cho théy c¢6 mdt sy chénh léch 16n vé
nghién ctru da dang va phat hién loai méi trong dat
trong sam gilra Han Quoc — cuong qubc trong va ché
bién nhan sam trén thé gidi so véi cac nudce khac, do
d6 tiém nang kham pha tinh da dang vé loai méi &
céc khu vuc khac ngoai Han Qudc con kha 16, trong
d6 ¢6 Viét Nam ciing nhu & Bic My - mot trong
nhitng khu vyc trong sam 16n cta thé gigi nhung
chwa c6 nghién ctru nao dugc cong bd.

Bang 1. Cac loai m&i dwoc phan lap tir dat trdng sam (Cong bd tinh dén thang 10/2016).

1T Nganh (s loai)

Tai liéu tham khao

Park et al., 2005; Yang et al., 2005; Kim et al., 2006a; Kim et al., 2006b; Lee et al., 2006;
Kim et al., 2007a; Weon et al., 2007; Yoo et al., 2007a; Yoo et al., 2007b; Yoon et al.,
2007a; Jung et al., 2008; Lee et al., 2008a; Lee et al., 2008b; Weon et al., 2008; An et
al., 2009; Jung et al., 2009; Kim et al., 2009a; Ten et al., 2009a; Ten et al., 2009b; Bui et

1 Proteobacteria (48)

al., 2010; Im et al., 2010a; Im et al., 2010b; Kim et al., 2010a; Liu et al., 2010; Srinivasan
et al., 2010a; Srinivasan et al., 2010b; Srinivasan et al., 2010c; Yi et al., 2010; Jung et

al., 2011; Kim et al., 2011a; Wang et al., 2011a; Wang et al., 2012; Kim et al., 2013a;
Choi et al., 2014; Ahn et al., 2015a; Cheng et al., 2015; Farh Mel et al., 2015; Kang et
al., 2015; Nguyen et al., 2015a; Nguyen et al., 2015b; Singh et al., 2015a; Siddiqi & Im,
2016a; Zhang et al., 2016; Zhao et al., 2016; Siddigi & Im, 2016b.

Liu et al., 2006; Ten et al., 2006a; Weon et al., 2006; Yang et al., 2006; An et al., 2007a;

An et al.,

2007b; Lee et al.,

2007a; Yoon & Im, 2007; Yoon et al., 2007b; Kim et al.,

2008a; Liu et al., 2008; Wang et al., 2008; Ten et al., 2009c; Weon et al., 2009; Choi et
al., 2010; Kim et al., 2011b; Yang et al., 2011; Hoang et al., 2012; Yang et al., 2012; An

2 Bacteroidetes (49)

et al., 2013; Hoang et al., 2013a; Hoang et al., 2013b; Hoang et al., 2013c; Kim et al.,
2013b; Kim et al., 2013c; Nguyen et al., 2013a; Son et al., 2013a; Son et al., 2013b; Son

et al., 2013c; Yang et al., 2013; Jin et al., 2014; Lee & Whang, 2014; Son et al., 2014a;

Son et al.,
Sukweenadhi et al.,

2014b; Ahn et al.,
2015; Zhang et al.,

2015b; Hoang et al.,
2015; Zhao et al.,

2015a; Singh et al., 2016a;
2015; Siddiqi et al., 2015;

Singh et al., 2016b; Jung et al., 2016.

An et al., 2007c; Cui et al., 2007; Kim et al., 2007b; An et al., 2008; Kim et al., 2008b;
Kim et al., 2008c; Kim et al., 2008d; Park et al., 2008; Cui et al., 2009; Kim & Jung, 2009;
Kim et al., 2009b; Cho et al., 2010; Cui et al., 2010; Im et al., 2010c; Kim et al., 2010b;

3 Actinobacteria (34)

Srinivasan et al., 2010d; An et al., 2011; Wang et al., 2011b; Cui et al., 2012; Kim et al.,

2012a; Kim et al., 2012b; Lee et al., 2012; Kim et al., 2013d; Hoang et al., 2014; Lee et
al., 2014; Siddiqi et al., 2014; Zhang et al., 2014; Hoang et al., 2015b; Kim et al., 2015;
Nguyen et al., 2015c; Lee et al., 2016

Baek et al., 2006; Ten et al., 2006b; Ten et al.,

2006c; Lee et al., 2007b; Park et al.,

2007; Ten et al., 2007; Yoon et al., 2007c; Yoon et al., 2007d; Kim et al., 2008¢e; Kim et

4 Firmicutes (20)

al., 2009c; Baek et al., 2010; Kim et al., 2010c; Baek et al.,

2011; Lee et al., 2011;

Nguyen et al., 2013b; Choi & Cha, 2014; Huq et al., 2015; Nguyen et al., 2015d; Choi et

al., 2016

5 Armatimonadetes (1) Im et al., 2012
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Céc loai moi phat hién dugc phan loai va xép
nhom vao 5 nganh 16n, bao gém: Proteobacteria (48
loai — 31,6%), Bacteroidetes (49 loai — 32.2%)),
Actinobacteria (34 loai — 22,4%), Firmicutes (20 loai
— 13,2%) va Armatimonadetes (01 loai - 0,7%).
Trong d6, cac nganh Proteobacteria  va
Actinobactria ¢ sb loai dugc phat hién nhidu nhat
va da dang nhét trong dét (Aislabie et al., 2013), thé
hién r5 nhat ¢ kha ning c6 thé nudi cdy trén nhiéu
loai moi truong khac nhau.

Proteobacteria 13 nhém vi sinh vat chuyén hoa
va déu 1a cac vi khuan Gram am. Nhom vi khuan da
dang nay bao gém nhiéu loai vi khuén cb dinh nito,
vi khuan sulphat, vi khuan khir sit. Trong khi do,
nhoém Actinobacteria 13 nhimg vi khuan Gram
duong, nudi cdy duogc trén moi trudng thuan khiét va
trao ddi chét da dang. Xa khuan va vi khudn dang hat
thudc nhom Actinobacteria hiu hét dugc phan lap tir
dat. Piém dic biét 1a cac loai méi dwoc phat hién
thuéc nganh Bacteroidetes c6 rit nhidu trong dét

I Phan lap va lam sach l

1

| Giai trinh tw gen 16S rRNA |

|

trdng sdm mic di nganh Bacteroidetes chi chiém
phin nho trong dit noi chung (Aislabie et al., 2013),
didu d6 chimg to dét trong sim & Han Qudc 1a moi
truong thich hop cho mot sé loai thuoc nganh
Bacteroidetes phat trién va nhitng loai nay kha dé
phan lap trén cac moéi truong nudi cdy giau dinh
dudng. Pic diém quan trong nhit cua cac loai méi
thuc nganh Bacteroidetes 1a ching c6 kha nang
chuyén hoa ginsenosides — hoat chat chinh trong ré
¢l sdm. Bacteroidetes 1a nhom co sinh khdi phan tir
cao, mot s6 thanh vién cua nhom nay cé thé 1a cac vi
khuan hiéu khi, ki khi hay ki khi khong bét budc,
chinh vi vay s lugng loai thuoc nhom nay khi phan
lap phu thudc vao luong oxy c6 mit trong dit (Jane,
2006). Cac loai méi thudc nganh Firmicutes dugc
cong bd trong dat trdng sam déu thudc nhom vi
khuan hinh que va d& phan lap. Firmicutes 1a nhoém
vi khudn Gram duong c6 thanh phan G+C thap, nudi
chy dugc trén moi truong thuan khiét va trao dbi chat
da dang. Nhom nay chua vi khuén dang ndi bao ti,
vi khuan lactic va cdu khuén (Zhang, Xu, 2008).

So sanh v&i céc trinh t gen 16S rRNA trén

Su gidng nhau 297% thi tién hanh lai phan t

Két qua lai phan tr DNA-DNA

GenBank hoac Eztaxon database DNA-DNA >70%=> khong phai loai méi
Sy gidng nhau <97% I I Két qua lai phan t DNA-DNA <70 %
Phan loai
(So sanh v&i céc chung c6 do giong nhau gan nhat)
Pic diém hinh thai Pic diém sinh 1y Pic diém hoa sinh Hoéa phan loai Sinh hoc phin ti
- Khuan lac - Kha nang sinh truong trén cac - Chuyén hoa cdc co chat - Phén tich thanh phan fatty - Xay dung cay phat sinh loai.
- Tébao moi truong, nhiét 4o, pH, nong - Kha nang s dung céc acids, quinone, polar lipids, - Ham luong GC mol%
- Baotw 46 muodi khac nhau hop chat hiru co polyamines, MALDI-TOF - Khuyéch dai 1 s6 house-
- Tién mao - Phan tmg Gram, catalase va - Hoat tinh enzymes - Phén tich thanh phan thanh keeping gen hodc 1 56 gen dic

oxidase )
- Pac diem ho hap

- Antibiotic

té bao (Puong, amino acids,

protein..)

trung cua chi hodc loai

Dit liéu chimg minh ching
phan lap thudc giong

[

Co so di lidu
(Phan tichva so sanh)

Dir liéu chimg minh chung phan lap khac
v6i cdc loai damo ta

Chimg minh 1a loai méi va mo ta loai méi

Hinh 1. Quy trinh chung trong phan loai va dinh danh loai vi khuan méi phan Iap ti d4t trong sam. MALDI-TOF (Matrix-
assisted Laser Desorption/lonization- Time of Flight): lon hoa mau hap thu dwa trén sw hd tro clia cac chat nén va nang
Iwong laser voi dau do khéi phd thei gian bay. GC mol%: ty 1& ham lwong cla guanine va cytosine trén téng lwong DNA cla

bd gen.
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PHAN LAP VA DINH DANH LOAI VI KHUAN
MOI TU BDAT TRONG SAM

Dé nghién ctru vi khuan tir dét trong sam, céac
nha khoa hoc da st dung phwong phép tiép can nhiéu
pha dé tién hanh x4c dinh phan loai chinh xac chung
phan 1ap (Ten et al., 2006b; Ten et al., 2007; Lee et
al., 2007a; Kim et al., 2008c; Kim et al., 2009a,c;
Liu et al., 2009; Weon et al., 2009; Nguyen et al.
2013b; Siddiqi et al, 2016). Quy trinh thuc hién
duoc thé hién trong Hinh 1.

Su két hop cac két qua nghién ctru vé dic diém
hinh thai khuén lac/té bao, ddc diém sinh héa,
chuyén hoa, giai ma trinh ty gen 16S rRNA... 1a co
s0 xac dinh loai mai phan lap duoc.

Mobi trwong phan lap

Trin Bao Tram ef al.

Maéi truong thuong duge sir dung trong nudi chy
phan 1ap vi khuan trong dit trong sim bao gdm moi
truong nguyén hodc pha lodng Reasoner's 2A agar
(R2A), Luria-Bertani agar (LB), marine agar (MA),
nutrient agar (NA), tryptic soy agar (TSA), xylan
nutrient agar va glucose yeast peptone agar (GYPA).
Thanh phan méi trudng dwgc miéu ta cu thé trong
Bang 2.

Trong cac moi truong duge st dung dé phan lap
vi khuan tir dat trdng sdm thi méi truong pha lodng
R2A dugc dung nhiéu hon ca. Méi truong R2A duoc
phat trién tir nim 1985 (Reasoner, Geldreich, 1985),
loi thé ctia moi truong nay 1a nghéo vé lwong nhung
du thanh phan chit dinh dudng cho nhidu loai vi
khuan c6 thé phat trién. Vi khuan moc trén moi
trudng pha lodng R2A da dang vé hinh thai hon so
v6i cac moi truong khac.

Bang 2. Moi trudng sir dung trong nudi cdy phan lap vi khuan tir dét trong sam.

TT Méi trwong Thanh phan (g/L) TLTK
1 R2A Protec;se peptone - 0,5; casamino acids - 0,5; Yang et al., 2005; Lee et al., 2006; Kim
cao nam men - 0,5; dextrose - 0,5; tinh bét hoa et al., 2011a; Siddiqi et al., 2015; Zhao
tan - 0,5; K,HPO, - 0,3; MgS0,.7H,0 - 0,005; et al., 2016.
sodium pyruvate - 0,3; thach - 15,0
R2A pha loang 5 Liu et al., 2006; Yoon & Im, 2007; Jin et
lan al., 2014; Nguyen et al., 2015a; Zhang
etal., 2016.
R2A pha loéng 10 Ten et al, 2006a; Kim et al., 2008c;
lan Srinivasan et al, 2010a; Lee et al,
2011; Kim et al., 2013b.
2 Luria-Bertani (LB) tryptone - 10,0; cao nAm men - 5,0; NaCl - 5,0; Zhang et al., 2015
thach - 15,0
3 Marine agar (MA) peptone - 5,0; cao ndm men - 1,0; ferric citrate  Zhang et al., 2015
- 0,1; NaCl - 19,45; MgCl, - 8,8; Na,SO, - 3,24;
CaCl, - 1,8; KCI - 0,55; NaHCO; - 0,16; KBr -
0,08; SrCl, - 34,0mg; H3BO; - 22,0mg; Na,O3Si
- 4,0mg; NaF 24mg; NaNO; - 1,6mg;
Na;HPO, - 8,0mg
4 Nutrient agar (NA): cao thit - 3,0; peptone - 5,0; thach - 15,0 Park et al., 2005; Hoang et al., 2015a;
Singh et al., 2016a.
Nutrient agar (NA) Kim et al., 2012b; Lee & Whang 2014.
pha loang 10 lan
5 Tryptic soy agar tryptone - 17,0; soytone - 3,0; dextrose - 2,5; Hoang et al., 2014; Son et al., 2014a;
(TSA) NaCl - 5,0; K;HPO, - 2,5; thach - 15,0. Zhang et al., 2014.
6 Xylan nutrient agar  tryptone - 0,02; cao ndm men - 0,02; cao mach  An et al., 2011; Zhang et al., 2014.
nha - 0,02; cao thit bo - 0,02; casamino acid -
0,02; soytone - 0,02; xylan - 1,0; sodium
pyruvate - 0,1; K,HPO, - 0,3; MgSO, - 0,05;
CaCl, - 0,05; thach - 15,0.
7 Glucose yeast glucose - 4,0; cao nAm men - 5,0; peptone - Farh Mel et al., 2015
peptone agar 10,0; thach - 20,0; bé sung thém 150 mg/l
(GYPA) cycloheximide; pH 4,5
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Pic diém kiéu hinh va sinh héa ciia cac loai vi
khuan méi phén 1ap tir dat trong sam
Hinh thai khuan lgc, té bao va tién mao

Dgc diém hinh thai dién hinh cia mot s ching
duoc tong két trong Bang 3. Dac diém khuan lac
duoc quan sat bang mét thuong vé hinh dang, mau
sdc, mat chiéu, trang thai bé mit (tron bong hay tho
rap xu xi), ddc diém quang hoc hay kich thudc sau

mdt thoi gian nudi cdy xac dinh trén mot moi trudng
nhét dinh. Hinh thai té bao: ¢6 dang hinh cdu, que
ngan dén hinh que dai. Cac té bao sap xép don, doi,
chudi hodc nhém, hodc c6 truong hop dic biét nhur té
bao cua Caulobacter ginsengisoli Gsoil317" ¢6
cubng & cuc cua té bao (Liu ef al., 2010). Trong cac
loai phan lap tir dat trdng sam thi c6 rat it loai co
long roi moc quanh té bao, c6 mot chim 1ong roi
moc & mdt cyc hay c6 mdt 16ng roi phan cyec.

Bang 3. Hinh thai khuan lac va té bao ctia mét sb chiing vi khuan phan lap tir dat trdng sam.

Ching Hinh thai khuén lac Hinh thai té bao
Burkholderi s . e
gl%;er?gi\:or;fKMYO:BT Tron 16i, c6 mau kem Hinh que ngan, di chuyén béi tién mao
(Kim et al., 2006b) trén moi trrong R2A loai lophotrichous -
Castellaniela gt Tron 1i, tron, €6 MaU e nasn va dai, o6 fong roi loi v A8
ginsengisoli DCY36 vang trén méi trwdng eritrighousg ' g roi log =
(Kim et al., 2009a) R2A. p :

Caulobacter ginsengisoli
Gsoil 317"
(Liu et al., 2010)

Tron 16i, trong subt, ¢
mau vang trén moi
trrong R2A.

Hinh que thdng hodc hoi udn cong,
lwéng hinh, ¢ cac t& bao di chuyén bai
I16ng roi loai monotrichous, hodc cac té
bao ¢6 cubng & cuc té bao

ChryseobacteriurTn Tron 18i, tron, duc, cd ) [
panacis DCY107 mau vang trén moi Hinh que ngan va dai, khéng cé l6ng roi . -
(Singh et al., 2016a) trwong R2A. e

Cohnella Tron 16, mép nhén,

saccharovorans CJ22" mau trdng kem trén Hinh que, c6 tién mao loai peritrichous. -
(Choi et al., 2016). moi trwdng R2A. =t
Dokdonella ginsengisoli \

g 9 Tron 16i, tron, mau -

Gsoil 191"
(Ten et al., 2009a)

vang.

Hinh que ngén

Flavisolibacter R N

ginsenosidimutans Tron loi, tron, duc, .

Gsoil 4927 mau vang trén moéi  Hinh que ngan
trrdng R2A

(Zhao et al., 2015)

Flavobacterium . . R .

notoginsengisoli Tron, mép phén thay, N

SYP-B5407 mau vang trén moéi Hinh que dai

(Zhang et al., 2015)

trwong LB.

Labrys soli DCY64"
(Nguyen et al., 2015b)

Tron det, mép nguyén,
trang duc.

Hinh cau hoac que ngafm, c6 cac bong
xung quanh té bao. Té bao xép dang
don, d6i, hoac dang budding.
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Lysobacter panacisoli
CJ29’
(Choi et al., 2014)

Trén, mép nhén, tron,
duc, mau vang tuoi
trén moi trrong R2A.

Hinh que

“

Luteimonas ;

notoginsengisoli Mau van Hinh que thang ho&c cong, ¢6 1 16ng roi }
SYP-B804" 9 loai monotrichous. '
(Cheng et al., 2015)

Microbacterium

ginsengiterrae DCY37"
(Kim et al., 2010b)

Tron, hoi 16, vang
nhat trén mbi trwong
R2A.

Hinh que ngén

Niabella ginsengisoli
GR10-1"
(Weon et al., 2009)

Tron 16, mép nhén,
mau vang dén mau
cam nhat.

Hinh que ngén hoac dai, cd I6p nhung
mao bao quanh té bao.

Niastella koreensis
G20-10"
(Weon et al., 2006)

Mau vang nhat

Té bao dang soi.

Paenibacillus panacisoli
Gsoil 14117
(Ten et al., 2006b)

Tron 16, mép gon
song, khéng bong,
mau vang nhat trén
moi trvdng R2A.

Hinh que dai, coé
peritrichous.

tién mao dang

Panacagrimonas
perspica

Gsoil 142"

(Im et al., 2010a)

Hinh dang bét dinh,
det, tron, mau trang
trén moi trrong R2A.

Hinh que ngdn, c6 tién mao loai
monotrichous.

Ramlibacter . o

ginsenosidimutans Tron, tron, mau vang ;. que thang hoac cong, cé tién mao
T trén moéi trwong 1/10 Lo

BXN5-27 TSA loai peritrichous.

(Wang et al., 2012) '

Rhodanobacter soli . X . N

DCY45" :;ré?]n;n;]zt@\/nzngzgau Hinh que, c6 tién mao loai lophotrichous

(Bui et al., 2010) '

Sinomonas . N R R

notoginsengisoli Tron loi, mau vang

SYP-B575" nhat trén méi trwong Hinh que cong.

(Zhang et al., 2014)

LB.

Streptomyces panacagri
Gsoil 519"
(Cui et al., 2012)

Mau mu tat va san
sinh khuan ty b& mat,
khuan ty khi sinh sau
7 ngay trén moi
trwong ISP 2.

Cubng bao t&r thing hodc lwon song, bé
mét bao t& nhan.

tri trung tdm hogc phan dau cia té bao trong ti bao
tr phong ra nhu Bacillus (Ten et al., 2006¢c; Ten et
al.; 2007; Nguyen et al., 2013b; Choi & Cha, 2014),
Brevibacillus (Baek et al., 2006; Kim et al., 2009c),

Khd ndng sinh bao tir

Mot s6 nghién ctru di cho thdy nhiéu ching méi
phan lap co kha nang sinh bao tir. Bao tur chi thay co
dang hinh ovan nam ty do hodc ndi bao tir nam & vi
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Paenibacillus (Ten et al., 2006b; Lee et al., 2007b;
Park et al., 2007; Yoon et al., 2007d; Kim et al.,
2008e; Baek et al., 2010; Huq et al., 2015; Nguyen
et al., 2015c), Cohnella (Yoon et al., 2007c; Kim et
al., 2010c; Choi et al., 2016), Fontibacillus (Lee et
al., 2011) va Tumebacillus (Baek et al., 2011).

Dic diém sinh Iy

Céc ddc diém sinh 1y ctia vi khuén dugc kiém tra
dya trén: phan Ung nhuom Gram; kiéu ho hép; loai
moi truong (co chit) sir ~dung, khoang pH, khoang
nhiét d6 va nong do mudi ma vi khuén cé the sinh
truéng va phat trién. Ngoai ra con c6 mot 50 phan
ting khac nhu tao chit mau huynh quang tan trong
nudc (Park et al., 2005) hay kha ning st dung moi
truong King’s B agar.

Ddc diem sinh hoa

Viéc nghién ciru vé cac dac diém sinh héa dugc
thuc hién dong thoi vaéi loai phan 1ap va loai da biét
dé so sanh nham déanh gia mirc d tuwong dong va
khéc nhau.

Phan tng sinh hoéa co ban dugc tién hanh riéng ré

bao gdbm phan tGng oxidase, catalase, Voges-
Proskauer, kha nang thiy phan mot s0 co chat nhu

esculine, DNA, cellulose, gelatin, casein, tinh bot,
tyrosine, carboxymethylcellulose, chitin, xylan,
pectin, ure, Tween 20, 40, va 80.

Céc phan mg sinh hoa khac duoc tién hanh véi
cac bo kit nhu API SOCH, API 20E, API 20NE, API
32GN, API ZYM (bioMe rieux) hodac Biolog GN2
(Biolog). Ngoai ra, kha nang khang khang sinh cua
loai phan 1ap thuong duogc kiém tra béng mot s loai
khéang sinh thong dung.

Hoéa phin logi

Céc nghién ctru da tién hanh phan tich cic thanh
phin hoéa cia té bao vi khuén nhu quinone, acid béo,
lipid phan cuc, dudng té bao, peptidoglycan va
polyamine. Thong thudng mdi ho hodc gibng c6
nhitng dic diém hoa phan loai chung nhat dinh, do
vy chung phan lap khi da phén loai so bd thude
cung mot gidng thi phai co nhimg dic diém chung
d6. Tuy nhién ching phan lap dugc coi la loai méi
khi c6 nhitng dac diém riéng biét cua no. Dé thuin
loi cho nhitng nghién ciru sau nay dbi chiéu két qua,
chung t6i tong két ddc diém hoa phén loai ctia mot s6
gidng chinh (co tir 3 loai méi trg 1én) trong Bang 4.

Bang 4. Tdng hop mét s6 thanh phan chinh trong héa phan loai ciia mdt sb gidng vi khudn chinh dwgc phan lap trong dat

tréng sam.
Chi Quinone  Acid béo Lipid bwong Peptidogycan Polyamine %G+C
phan cuc te bao
P . . Loai Ada L-
Bacillus i50-C14. 0, 180-C15 .0, DPG, PG, Lys-D-Gly, 35.1-
(Ten et al., 2006c; MK-7 i50-C16 . 0, anteiso-Cys . ND _DAP ND
h 5 . PE. meso 49.9
Choi & Cha, 2014) o, va anteiso-Ci7. o
X Ci6:0, C17:0 Cyclo,
Burkholderia Cig1w7¢, Cyg. g cyclo
(Kim et al., 2006b; ~ w8, Cyqy 3-OH ) 59.4-
Yoo et al., 2007a; Q-8 valhoac Cie 50 |, PE, AL, PL. ND ND Putrescine.  2c’o
Farh et al., 2015) C16:1 w6C va/hoac iso-
Ci5:02-OH
Chitinophaga
(An et al., 2007c; . e 43.2-
Lee & Whang, MK-7 i80-C1s:0, C16: 1w05C PE, APL, PL. ND ND 454
2014)
; Ci6:0, 150-C1s.9, iSO-
Ch. bact 16:05 15:05
ryseobacterium MK-6 Ci17.03-OH, C1p.1 w7cC Sym- 31.6-
(Nguy(.en ot al, MK7 ’ va/hodc Cqeq wbc, iso-  PE, AL. ND ND homospermi 36.1
2013a; Singh et al., Ci74 w9c valhodc Cigo dine. ’
2016a) 10-methyl
DPG, PG
Cohnella ’ ! 53.4-
MK-7 iS0-C1s.0, 1S0-Cs: PE, lysyl-PG,
(Yoon et al., 2007c; Anteiso-Crso, 180-Creo, 20 VY ND meso-DAP ND 63.1
. MK-6 Ciso » FL.
Choi et al., 2016)
Flavisolibacter i50-C15.9, 150-C17.0 3- 42.7
(Yoon & Im, 2007; MK-7 OH, Cyey w7c va/hodc  ND ND ND ND 48.9-

Zhao et al., 2015) Ci6.1 w6C
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Flavobacterium Cis:0, Ci60, i80-Cis0 3- Homospermi 32.1-
(Zhang et al., 2015;  MK-6 OH, Ci70-30H, C1es  PE, AL. ND ND e P 36.1
Jung et al., 2016) w7c valhoac Cqeq wbC
Lysobacter
(Lee et al., 2006; i i80-C1s.0, i80-C10, i50-  DPG, PG, 65.4-
Ten etal, 2000b; 0 Ciroiso-Crrawdc  PE, APL. ND ND ND 69.3
Choi et al., 2014)
; ; Rhamnos
MK-10
Agcribictlenggés- MK-11, is0-Cis:0, 150-C1so, DPG, PG, AL, e, ribose, O, ala, gl 038
(Park et al., ; MK-12 anteiso-Csy, anteiso-  GL. xylose, 2 gy, ND 702
Kim et al., 2010b; Cir.0 galactose glu, ser, asp.
Hoang et al., 2015b) MK13 '
, glucose

Niastella is0-C 150, i50-C15.1 G, 43.0-
(Weon et al., 2006) MK-7 is0-C17.0 3-OH ND ND ND ND 458
Nocardioides

Ci6:0, Cig0, i80-Cyeio,
(An et al., 2007b; MK- i80-C17.0, C15.109 DPG, PG, PIl.  ND LL-DAP ND 70.2-
Cho et al., 2010; 8(H4) '5?71“1}7800 18:109C, , PG, PL. 730
Kim et al., 2013) ’
Paenibacillus
(Ten et al., 2006b; Ci0, i80-C1s.0, iSO- DPG. PE ribose, meso-DAP, ala, 48.1
Kim et al., 2008e; MK-7 Cie:0, anteiso-Cis, APL PL. mannose  glu. ND '
N teiso-Cq7. T lucose 60.7

guyen et al., anteiso-C1z, 9

2015c)
Pedobacter
(Yoon et al., 2007b; k-7 Ci6:0,150-C1s:0 2-OH, PE. APGL ND ND ND 39.0-
Yang et al., 2013; i50-C17,0 3-OH. ’ ’ 44.2
Singh et al., 2016b)
Pseudoxanthomona i50-C1s- 0, iS0-C15 - 0, 654
S i80-C17. ¢, iSO- 4-
(Yang et al., 2005; Q-8 Ci74w9c, i80-Cy1 ¢ 3- ND ND ND ND 69.5
Yoo et al., 2007b) OH
Rhodanobacter is0-C15 . 0,180-C1s : 0, 61.0
An et al., 2009; is0-C47 . 0, is0-C47.1w9c, ’
SNang etal, 2011; Q-8 10-methyl C1g. o ND ND ND ND 65.6
Kim et al., 2013a)

C16:0: C14:0'20Hy C17:1

wébc, Cqgq w7c,
Sphingomonas Ci6:1 w6c va/hoac iso-
(Choi etal, 2010; 40 Cis02-OH, EEGS'ES'PC ND \D a}:)nr:ospermi 63.9-
Son et al., 2013; C16.1 w7¢ va/hodc Cig. AL’ GL I’DL ’ dine 72.2
Ahn et al., 2015b) w6e T

C1g:q w7c val/hoac Cigq

wée)

C16:0: C14:0 2'OH| 017:1

. . UJGC, C1e;1 w7c, C1e;1

Sphingopyxis w7¢ valhoic iso-Crso  DPG, PG, 62.3.
(Lee et al., 2008a; Q10 2-OH, C1e.1 w6C PE, PC,SGL, ND ND ND ’
Srinivasan et al., va/hoic i80-Crgo 2- GL. 69.2

2010c)

OH, C1g.1 w6c va/hodc
18.864

Chu thich: MK, menaquinone;

Q, ubiquinone; PE, phosphatidylethanolamine;

DPG, diphosphatidylglycerol; PG,

phosphatidylglycerol; AL, aminolipid; APL, aminophospholipid; APGL, aminophosphoglycolipid; GL, glycolipid; lysyl-DPG,
lysyl-diphosphatidylglycerol; PL, phospholipid; PI, phosphatidylinositol; PC, phosphatidylcholine; SGL, sphingoglycolipid; L-
Lys, L-lysine; D-Glu, D-glutamic acid; meso-DAP, meso-diaminopimelic acid; orn, ornithine; ala, alanine; gly, glycine; ser,
serine; asp, aspartic acid; LL-DAP, LL- diaminopimelic acid. ND, khéng xac dinh.

Phan tich hop chit quinone

Isoprenoid quinone la thanh phan cau tao cua
mang t€ bao sinh vat nhan so vdi chltc ndng quan
trong la van chuyén electron. C6 2 loai quinone la
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menaquinone va ubiquinone. Menaquinone la hop
chat 2-methyl-3-phytyl-1,4-naphthoquinone c6 1

nhanh thing polyprenyl ¢ chiéu dai khac nhau va
dugc viet tat la MK-n (trong d6 n 1a so don vi
isoprenyl). Su bdo hoa hay sy hydrogen hoa
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menaquinone duoc thé hién dudi dang viét thit MK-
n(H,) trong do , la s6 hydro trong mach nhénh.
Ubiquinone 14 hop chét 2,3-dimethoxy-5-methyl-1,4-
benzoquinone ¢ 1 nhanh thing polyprenyl co chiéu
dai khac nhau va dugc viét tit 1a Q-n (trong d6 n 1a
s6 don vi isoprenyl). Quinone dugc tach chiét theo
phuong phap cia Collins & Jones (1981) hodc
Hiraishi ef al. (1996) va phan tich bang HPLC theo
phuong phap cia Shin er al (1996). Dic diém
quinone cua cac loai rit da dang, vi du loai
Chitiniophaga ginsengihumi (Lee & Whang, 2014)
c¢6 MK7 nhung loadi Microbacterium ginsengiterrae
c¢6 MK12 va MK13 (Kim et al., 2010b).

Phan tich thanh phén lipid phin cwc/cic acid béo

Céc lipid phan cuc c6 mit trong tit ca cc sinh
vit nhan so. Cac vi khuidn thuong chira cac
phospholipid, aminolipid, glycolipid... Cac lipid
phén cyc dugc tach chiét va chay sdc ki ban mong 2
chidu theo phwong phap ciia Minnikin ez al. (1977).
Mot sé loai c¢6 Sphingolipids thi dugc chiét tach va
phan tich theo phuong phap cua Dees et al. (1985).
Théng thudng nguoi ta tién hanh phan tich cac lipid
phan cyc cta loai phan ldp cung véi mot sé loai da
biét gan n6 nhét dé so sanh.

Céc acid béo 1a thanh phan cdu tao chinh cia
lipid va lipopolysaccharide va dugc st dung rong rai
trong muc dich phan loai. C6 hon 300 céu tric cac
acid béo duge xac dinh. Vi khuan c6 luong 16n cac
chudi acyl béo bao gom céc acid béo mach thing no
va khong no, cac chit béo c6 nhanh iso- va anteiso,
cac chit béo c6 nhanh trong, céac chét béo c6 nhom
hydroxy, cyclopropane, nhom vong omega... Cac
acid béo dugc saponin héa, methyl héa va tach chiét
theo phwong phap chudn chung Sherlock Microbial
Identification System (Sasser, 1990) hodc c6 mot )
thay d6i nhu phwong phip cua Kimpfer &
Kroppenstedt (1996), sau d6 duoc phan tich biang hé
thong GC voi hé théng thu vién cac acid béo dé co
thé xac dinh céac loai acid béo ¢o trong vi khuén.

Viéc tién hanh phén tich cic acid béo c6 trong
thanh phém ctia loai phan 1ap va céc loai gan n6 phai
duoc tién hanh dong thoi tir moi truong nudi chy dén
saponin hoa, methyl hoa, tach chiét va chuyén hoa.

Phan tich dwong té bao va peptidoglycan

Peptidoglycan la hinh thirc 16p ngoai ciia mang
nguyén sinh, ¢6 chirc nang dinh dang hinh dang cua té
bao va ngan chan hién tuong tham théu. Peptidolycan
chiém khoang 30-70% thanh té bao cua vi khuin
Gram duong va rat da dang, chinh vi vdy phén tich

thanh phan peptldoglycan rét quan trong khi phan loai
c4c vi khuan Gram duong. Truge hét peptidoglycan
duoc tach tir mang t& bao rdi dugc thity phan thanh
cac amino acid, cac amino acid dwoc phat hién bang
cach chay trén tdm sic ki ban mong véi cic chat
chuan (Komagata & Suzuki, 1987) hodc bang hé
thong GC va GC-MS (MacKenzie, 1986). Vi du:
ching Cohnella saccharovorans CJ22" chira acid
meso-diaminopimelic trong peptidoglycan (Choi et
al., 2016), chung Microbacterium ginsengiterrae
DCY37" c6 peptidoglycan dang B2/ chira amino acid
d6i la ornithine (Kim et al, 2010b), ching
Microlunatus ginsengisoli Gsoil 633" ¢6 chira acid
LL-2,6-diaminopimelic trong thanh peptidoglycan té
bao (Cui et al., 2007).

Trong dich thiy phan toan té bao vi khudn c6 rat
nhidu loai dwong. Cac duong nay cdu tao nén
polysaccharides thanh té bao. Puong t& bao dugc
tach chiét va phén tich theo phuong phap cua
Staneck & Roberts (1974). Vi du: ching
Paenibacillus panaciterrae DCY95" c¢o ribose,
mannose va glucose cdu tao nén duong t& bao
(Nguyén Ngoc Lan et al, 2015c), ching
Microbaterium rhizomatis DCY100" ¢6 thanh phan
duong té bao bao gdm glucose, galactose, rhamnose
va ribose (Hoang et al., 2015b).

Phan tich dwong té bao va peptidoglycan duoc
tién hanh chu yéu véi vi khuan Gram duong vi
ching c6 16p peptidoglycan day hon nhiéu so véi vi
khudn Gram am.

Polyamine

Cac polyamine duoc phat hién trong té bao vi
khuén bao gdm putrescine, spermidine, spermine, 2-
hydroxyputrescine, va  sym-homospermidine...
Polyamines dwoc tich chiét va phan tich theo
phuong phdp cua (Busse & Auling, 1988; Taibi et
al., 2000) hodc Schenkel et al. (1995). Mbi mot
gidng lai ¢6 thanh phin cac polyamine dic trung.
Céc loai khac nhau thi ty 1& cac polyamine co thé
gibng  nhau  hoic  khic  nhau.  Ching
Chryseobacterium ginsengisoli DCY63" ¢6 sym-
homospermidine 1a thanh phan polyamine chinh
(Nguyen et al., 2013a). Ching Paracoccus
panacisoli DCY94" ¢6 thanh phan polyamine chinh
1a putrescine va spermidine (Nguyen et al., 2015a).

Phin tich protein bang ki thugt MALDI-TOF (ion
hoa mau hap thu dwa trén sy ho tro cua cdc chat nén
va nang luong laser)

MALDI-TOF 1a mét ki thuat quan trong trong
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phéan loai vi khuan thoi gian gén day, duoc thyc hién
bang cach ghi nhan cac dai quang phd va phan tich
cac dai quang phd véi co s6 dir liéu ¢6 sin. MALDI-
TOF s& cung cdp mot mo hinh dang m/z ciia protein,
trong d6 m la khéi, z 1a phéan cyc dién cia protein.
Qua4 trinh chuin bi mau va phan tich MALDI-TOF
duoc tién hanh theo Mellmann ez al. (2008). Mot s6
nghién ciru (Hoang ef al., 2013c; Kim et al., 2013b;
Nguyen et al., 2013b; Nguyen et al., 2015d) da tién
hanh phan tich MALDI-TOF cua chung phan 1ap véi
chung tham khao gin né nhat thi déu cho két qua 1a
dir 1iéu protein khéc nhau.

Pinh danh cic loai vi khuin phin lip tir dét
trong sam sir dung phwong phap sinh hoc phan tir

Gidi ma trinh tw gen 16S rRNA

Trudce het gen 16S rRNA duge khuéeh dai voi
chc cip mdi phd thong nhu 9F hodc 27F va 1492R
(Lane, 1991), hodc 9F va 1512R (Weisburg et al.,
1991), hodc A8-27f va B1523-1504r (Cui et al.,
2001). San pham cua qua trinh khuéch dai duogc tinh
sach va xac dinh trinh tu truc tiép hodc qua budc tao
dong trong vector.

Sau khi gidi ma trinh ty va so sanh cdp do6i véi
cac doan gen cua cac loai di dugc cong bd trén
GenBank st dung chic nang BLAST
(http://blast.ncbi.nlm.nih.gov) (Johnson et al., 2008)
hoac trén co so dit liéu cua Eztaxon-e server
(http://www.ezbiocloud.net/eztaxon) (Kim et al.,
2012c¢), dua trén mac do tuong déng trinh tu gen va
két qua lai phan tit DNA-DNA s& x4c dinh tinh méi
cua loai phan 1ap dugc (Wayne et al., 1987).

Xdy dung cdy phat sinh chiing logi

Xay dung cay phat sinh chung loai thuong dugc
thyc hién trén chuong trinh MEGA (hién tai chuong
trinh nay da cé vesion MEGA7). Trong chuong trinh
MEGA, c6 nhiéu cach tinh khoang cach tién hoa nhu
Jukes Cantor (1969), Kimura two-parameter model
(Kimura, 1980), Tamura-Nei model (Tamura & Nei,
1993)... Phuong phap tién hoa duoc sir dung xdy dung
cly phét sinh ching loai thuong ding bao gdm phuong
phap Neighbour-joining (Saitou & Nei, 1987),
Maximum-likelihood (Felsenstein, 1993), Maximum-
parsimony (Fitch, 1972). Phén tich bootstrap thuong
v6i 1000 sy 1dp lai duge thyuc hién nham kiém tra tinh
chinh xac va dg tin cdy cho timg nhanh trong cay phat
sinh ching loai (Felsenstein, 1985).

Tinh ham lugng % G+C
Thanh phan % G+C duoc xac dinh theo phuong
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phap bién tinh nhiét (Marmur & Doty, 1962) hoic
theo phuong phép st dung cac enzyme va HPLC cuia
Mesbah et al. (1989) hoac Tamaoka & Komagata
(1984) v6i E. coli K-12 lam dbi ching. M&i mot
gidng c6 mot dai thanh phan % G+C gidi han nhat
dinh dugc miéu ta ¢ dang loai ciia gidng. Néu loai
phan lap co gia tri % G+C nim trong hodc gan
khoang gidi han hodc ctia gidng hodc ctia nhom loai
gan nhat véi loai phéan 1ap thi co thé chip nhan dugc.
Vi du dai % G+C cua gidng Fontibacillus 1a tir 41,9
dén 45,8 (Lee et al., 2011).

Lai DNA

Lai phan tirt DNA 1a phép so sanh tho toan bo hé
gen cua cac loai dé xac dinh sy gidng nhau cua
chung. Lai phan tir dugc coi la chia khoa vang trong
dinh danh vi khuén. Lai phan t¢ DNA dugc thuc
hién theo phuong phap huynh quang cua Ezaki et al.
(1989) hoac phuong phap lai loc Seldin & Dubnau
(1985). Gia tri lai phan tt DNA nho hon ngudng
phén tach 2 loai 70% (theo mirc gia dinh cia Wayne
et al., 1987) thi ching phan lap duogc coi 1a loai riéng
biét véi cac loai da biét. Vi du, két qua lai DNA cua
chung Chitinophaga ginsengihumi SR18" voi cac
ching gin né nhat co gia tri tir 29-32% (Lee &
Whang, 2014), hoac cua chung Kribbella
ginsengisoli Gsoil 001" véi cac chung khac cua chi
Kribella 1a 5-45% (Cui et al., 2010).

Gidi trinh tw mgt sé gen diic trung

Déi véi mot sb gidng, nguoi ta con giai trinh tu cac
gen giit nha (house-keeping gene) dé so sanh murc do
tuong ddng giita ching phan 1ap voi cac chung da
biét. Kim va cs (2006b) da khuéch dai gen nifH (cb
dinh ni to) cia ching vi khuin Burkholderia
ginsengisoli KMY03" sir dung mdi PolF-PoIR (Poly
et al., 2001). Cac gen recA va gyrB duoc khuéch dai
tr cac loai thudc giéng Burkhoderia (Farh Mel et al.,
2015). Khuéch dai gen rpoB dbi voi cac loai cua
gibng Nakamurella (Kim et al, 2012b) va
Paenibacillus (Nguyen et al., 2015c).

MOQT 8O UNG DUNG CUA CAC LOAI VI
KHUAN MOI BUQC PHAN LAP TU DAT
TRONG SAM

Chuyén héa ginsenoside

Nhan sdm (Panax ginseng) 1a mot trong nhirng
dugc lidu quy theo y hoc ¢b truyén phuong Dong.
Trong nghién ctru Nhan sam, nguoi ta tap trung vao
nghién ctru tac dung cia cac saponin Nhan sam hay
duoc goi la cac ginsenoside. Cu (than r&) sim Ngoc
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Linh c6 26 loai ginsenoside (Le et al., 2015). Cac
ginsenoside Rbl, Rb2, Rc, Re va Rgl la cac
ginsenoside chinh co trong cu sim, chiém t6i 80%
tong s6 ginsenoside (Kim ez al., 1987). Trong khi d6
cac ginsenoside chiém phén nh6 nhu Rd, Rg3, Rh2,
ginsenoside CK, F2 lai c¢6 hoat tinh dugc hoc cao
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hon nhidu so v6i cac ginsenoside chinh. C6 nhiéu
phuong phép chuyén héa ginsenoside chinh sang
ginsenoside phy, trong d6 c6 phuong phap st dung
vi sinh vat vi du nhu sir dung enzyme tu chung
Aspergillus niger g.848 dé chuyén hoéa PPD-
ginsenoside sang ginsenoside phu (Liu ef al., 2015).

Hinh 2. Con dwéng chuyén héa cac ginsenoside (Liu et al., 2015).

Bang 5. Cac loai m&i co kha nang chuyén héa cac dang ginsenoside phan lap tir dat trdng sam.

T Loai Dang ginsenoside chuyén héa Tai liéu tham khao
1 Anseongella ginsengisidimutans Gsoil 5247 Siddiqi et al., 2015)
2 Novosphingobium ginsenosidimutans FW-6" Kim et al., 2013)

3 Paenibacillus ginsengiterrae DCY89" Rb1 — Rd Hugq et al., 2015)

4 Rhodanobacter panaciterrae LnR5-47" Wang et al., 2011)
5 Ramlibacter ginsenosidimutans BXN5-27" Wang et al., 2012)
6 Flavisolibacter ginsenosidimutans G soil 636" Rb1 — F2 Zhao et al., 2015)
7 Sphingobacterium ginsenosidimutans THG 07" Rb1 — Rd — CK Son et al., 2013)

8 Chryseobacterium yeoncheonense DCY67" Hoang et al., 2013)
9 Flavobacterium ginsenosidimutans THG 01" Yang et al., 2011)

10 Flavobacterium kyungheensis THG-1 07"

Rb1/Rd — Gyp17 va F2

Son et al., 2013)

11 Nocardioides panaciterrulae Gsoil 958" Kim et al., 2013)
12 Flavobacterium panaciterrae DCY69" Jin et al., 2014)

13 Phycicoccus ginsenosidimutans BXN5-13" Rb1 — Rd va F2 Wang et al., 2011)
14 Solirubrobacter ginsenosidimutans An et al., 2011)

15 Mucilaginibacter pocheonensis Gsoil 032" PPD (Rb1, Rb2, Rc, va Rd) — CK Zhao et al., 2016)

16 Sphingomonas kyungheensis THG-B283"

(
(
(
(
(
(
(
Rb1 — F2 — CK E
(
(
(
(
(
(
(

Rb1 — Rd, F2 va CK

Son et al., 2013)
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Céc nghién ciru phat hién loai vi khuin méi 6
kha ning chuyén hoa cic dang ginsenoside dugc
tong két trong Bang 5. Con dudng chuyén hoa cac
ginsenoside cia cac ching nay twong ty nhu miéu ta
cua Liu va cs (2015) (Hinh 2) Su hién dién cia céac
ching vi khuan nay trong dit tréng sim co thé lién
quan dén kha ning tang ham lugng cac ginsenoside
hoat tinh cao trong ct sam.

Sinh chét kich thich sinh trwéng thue vit

Vi khudn c6 kha niang sinh chat kich thich sinh
truong thue vat duge cha y nhiéu trong cac nghién
ctru vé vi sinh vét dat. Tuy nhién van e nay moi
dugc quan tdm trong nghién ctru vé vi khuin phan
lap tir dat trong sam trong thoi gian gin day. Céc
ching  Microbaterium  panaciterrae  DCY56',
Sphingomonas panaciterrae DCY91" ¢6 kha ning
sinh TAA, siderpphore va hoa tan phosphate. Piac
biét chung Paracoccus panacisoli DCY94" (Nguyen
et al., 2015a) phén 1ap tir dit trdng sam Viét Nam co
kha ning san xuat IAA rit cao (134,4+0,58 pg/ml)
va con c6 thé san sinh siderophore.

Loai nim gy bénh phd bién va gay tac hai 1on
dbi voi cay sam 1a Cylindrocarpon destructans.
Nghién cuu ctia Farh Mel ef al. (2015) cho théy co2
chiung Burkholderia ginsengiterrae DCY85" va
Burkholderia panaciterrae DCY85-1" ¢6 kha ning
ngin ngira sy sinh truéng cia ndm Cylindrocarpon
destructans.

Ngoai ra c6 chung Burkholderia ginsengisoli
KMYO03" co gen nifH va c6 kha ning sinh truong tot
trong moi truong khong co nito (Kim et al., 2006b).

TINH HINH NGHIEN CUU VA TRIEN VONG
UNG DUNG O VIET NAM

Hién nay céc nghién ciru vé sam Ngoc Linh chii
yéu tap trung vao viéc xac dinh thanh phin va cdu
tric hoa hoc cac dang saponin trong phan ré cu ciing
nhu dic tinh hoa duge cua ching, hay cac nghién
cru vé nhan glong (vo tinh, nu01 cdy mo té bao)
phuc vu viéc mé rong vung trong. Do d6 hudng
nghién ciru cac loai vi khudn phan lap tir dit trong
sam Ngoc Linh c6 hoat tinh ng dung 1a can thiét va
méi dugce tiép can nghién ctru ¢ Viét Nam, trong d6
nhém nghién ciru cua Vién Ung dung Cong nghé
(Bo KH va CN) da co cong bd bude dau vé nhom
cac vi khuan phan lap tir dit trong sam Ngoc Linh co
hoat tinh phéan giai cenlullose (Tran Bao Tram et al.,
2016) hay phat hién loai mdi (Nguyen et al., 2015a).
Trong nghién ctru ciia Trdn Bao Tram va cong su
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(2016), c6 5 ching vi khudn Pseudomonas sp. QN1,
Bacillus sp. QN2, Bacillus sp. QN3, Pseudomonas
sp. QN4, Roseomona sp. QNS5 c6 kha nang phan giai
cellulose.Viéc phat trién hudng nghién ciru nay sé 1a
co s tao tién dé cho viéc san xuét phén bén vi sinh
phuc vu nghién ctru di thuc sim Ngoc Linh bén viing
dap (mg cho san xuat thwong mai sim Ngoc Linh &
Viét Nam trong thoi gian tdi.

Ngoai ra, do saim Ngoc Linh Ia loai dac hitu cua
Viét Nam nén viéc phat hién va cong bd cac loai vi
khudn méi phén 1ap duogc tir dat ring ving phéan bd
sam Ngoc Linh rit tiém ning.
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SUMMARY

With high humic content (2-10%), humidity (40-60%), slightly acidic pH (5-6), the ginseng-cultivated soil
has been considered as one of the favourable habitants for bacteria to grow. Bacterial community in the
ginseng-cultivated soil is diverse with numerous novel species that have been discovered and classified. Up to
now, 152 novel bacterial species isolated from the ginseng field have been recognized and reported,
predominant distribution in Korea (141 species), followed by China (09 species) and Vietnam (02 species).
These novel bacterial species were classified into 5 phyla such as Proteobacteria (48 species), Bacteroidetes
(49 species), Actinobacteria (34 species), Firmicutes (20 species) va Armatimonadetes (01 species). Beside the
new characteristics, these bacteria are capable to prevent fungal diseases, increase the ginsenoside contents or
produce plant growth promoting substances... Among them, bioconversion of main ginsenosides (Rbl, Rb2,
Rc, Re, Rgl) which account up to 80% total ginsenosides of ginseng root to minor ginsenosides (Rd, Rg3,
Rh2, CK, F2) which have more pharmacological activities than major one was paid attention. Ngoc Linh
ginseng is also known as Vietnamese ginseng (Panax vietnamensis Ha et Grushv.) — the endemic ginseng
species of Vietnam that is being highly interested in developing and expanding growing areas. However, in-
depth studies on the characteristics of the soil, especially the microbial communities in the soil on which Ngoc
Linh ginseng is cultivated, have been limited and inadequate. Therefore, this paper reviews current works on
novel species in the ginseng soils worldwide and can be an essential source for future studying on microbial
communities as well as discovering novel bacteria from the Ngoc Linh ginseng cultivating soil — the bacteria
that are capable of application and development in Vietnam.

Keywords: classification, bacteria, Ngoc Linh ginseng, novel species, isolation, ginseng growing soil
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