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MO PAU

PAT VAN PE

Sam Ngoc Linh hay sdm Viét Nam (Panax vietnamensis Ha et
Grushv.) 1a loai dic hitu cua Viét Nam, phan bd rat hep trén ving c6 vi do
thap (15° kinh d dong), & do cao trén 1.500m thudc ving ndi Ngoc Linh
thuoc 2 tinh Kon Tum va Quang Nam. Tac dung dugc ly ctia sdm Ngoc
Linh ciing da dugc nghién ctru cho thdy 1am giam déng ké réi loan lién quan
dén stress va thir nghiém 1am sang trén chuét gidp tc ché khdi u trén da va
gan, hiéu qua 1am sang khing dinh gié tri cia cdy sam Ngoc Linh sanh
ngang véi Nhan sdm (Panax ginseng). Do c6 gid tri lam duoc liéu cao trén
thi trudng nén nhu cau str dung va khai théc sim Ngoc Linh ting manh da
lam giam dang ké lwong sdm moc ty nhién.

Vi sinh vat dit 1a mot trong nhitng phan quan trong nhat cua hé
sinh thai dit va dugc coi nhu mot thanh phan tich hop chat lugng dat tham
gia vao nhiéu qua trinh sinh dia héa. Vi sinh vat dit c6 tam quan trong co
ban v& niang luong va chu ky vat chat, cdu triic dat, can bang hé sinh thai vi
sinh vat dat ... Vi vay nghién ciu quan x& vi sinh vat trong dat c6 ¥ nghia
quan trong dé hiéu duoc co ché cho viéc tai canh cy trong 1au nam nhu cay
sdm Ngoc Linh dang la hudng nghién ciru méi ¢ Viét Nam cling nhu trén
thé gidi, két qua bude dau thu duoc sé 1a co so dir liéu dong gop vao ngudn
dir liéu khoa hoc chung, gép phan phuc vu cho cac nghién cau va ang dung
lién quan dén sam Ngoc Linh & Viét Nam va trén thé gidi.

2. Muc tiéu nghién ciru ciia dé tai luan an

Panh gia mirc 46 da dang quan xa vi sinh vat trong dat trong Sam
Ngoc Linh ¢ Quang Nam. Trén co s& d6 phan 1ap va tuyén chon mot s6
chang vi khuan c6 hoat tinh sinh hoc quy tir dat tréng sam Ngoc Linh &
Quang Nam nhu: phan giai phosphate khé tan, sinh chét kich thich sinh
truong TIAA dé dinh huéng trong san xuit ché phim phan bén vi sinh;
chuyén hoa ginsenoside ting dung trong ché bién dugc, my pham. Va phat
hién loai mai phan lap tir dat trong sim Ngoc Linh & Quang Nam.
3. Y nghia khoa hoc va thuc tién cia dé tai luan an

La nghién ctu méi danh gia vé mic do da dang ciia quan xa vi
sinh vat dat trong loai sam Ngoc Linh dic hitu cia Viét Nam - ngudn co s&
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dir liéu dong gop cho khoa hoc trong nghién cau di thyc ciing nhu trong
thyc tidn san xuat phat trién vang trong sam .

Phat hién va cong b 01 loai vi khuan méi trén thé gisi, gép phan gia
tang danh muc loai vi khuan nudi ciy phét hién duoc c6 ¥ nghia cho khoa hoc.

Tuyén chon dugc 07 chung vi khuan cé hoat tinh phan giai
phosphate; 07 chiing vi khuan c6 kha niang sinh chat kich thich sinh truéng
IAA c6 tiém nang @ng dung trong san xuat phan bon vi sinh; va 01 ching vi
khuan c6 hoat tinh chuyén héa ginsenoside Rb1 c6 kha nang (ng dung trong
ché bién va san xuét sam.

4. Nhirng diém méi caa luan an

Day la nghién ciru dau tién & Viét Nam danh gia muc do da dang
ctia quan xa vi sinh vat trong dat trong sam Ngoc Linh va phan lap nhan
dién duoc 07 chang vi khuan c6 hoat tinh phan giai phosphate; 07 chung vi
khuan c6 kha ning sinh chét kich thich sinh truang 1AA; 01 ching vi khuan
c6 hoat tinh chuyén héa ginsenoside Rb1.

Di cong bd 01 loai vi khuan moi Paracoccus panacisoli sp. nov.
DCY94" trén tap chi IJSEM (International Journal of Systematic and
Evolutionary Microbiology).

5. B6 cuc cua luan an
Toan bo luan 4n bao gdm 160 trang, 16 hinh, 25 bang gém cac phan:
- M@ dau: 4 trang
- Chuong 1: Tong quan tai liéu: 55 trang
- Chuong 2: Vat liéu va phuong phap nghién ctru: 16 trang
- Chuong 3: Két qua nghién ciru va thao luan: 53 trang
- Két luan va kién nghi: 2 trang.
- Tai liéu tham khao: 31 trang

CHUONG 1 - TONG QUAN TAI LIEU
1.1 GIOI THIEU PAT TRONG SAM
Cac day nui trong vung Ngoc Linh thuong 1a nai da Granit va di¢p
thach. Dt chu yéu la dit sét xam tro hodc xam vang nhat tron véi 16p mun
hiru co mau den trén bé mat kha day, pH thip (3.8 - 4,4). Theo hé phan loai
Viét Nam, day la dat mun vang do trén nui cao, con theo phan loai cua cla
FAO-UNESCO-WRB thi day la dat x4m giau mun (humic acrisol).
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Sam Ngoc Linh 1a loai cdy than thao ddc biét wa am va wa bong,
thuong moc rai rac hoac tap trung thanh trng ddm nhd dudi tan ring kin
thuong xanh 1a rong, doi khi xen ca ciy la kim. Trong ving phan bd gip
sam moc chu yéu & hai bén suon sudi, noi c6 d6 mun day. Bo ré phat trién
tap trung trong ting mun 16p dat mau giau dinh dudng. Hé thuc vat ving
nai Ngoc Linh 1a sy phan b6 hoan hao cia cc ho thuc vat hd tro cho cay
Sam Ngoc Linh sinh truong va phat trién - nho ¢6 tan rimg ma Sam Ngoc
Linh dugc bao v¢é khoi mua bdo, anh sang truc xa... Véi sy da dang vé
thanh phan thyc vat da phat hién cho thiy ving nai Ngoc Linh c6 thé l1a
diém hoi tu ctia nhidu ludng di tra khac nhau, ngoai ra day ciing 1a ving ma
ho nhén sam phat trién manh véi s6 loai va s ¢4 thé phong phu.

1.2 HE VI SINH VAT TRONG PAT TRONG SAM
- Trong dét c6 rat nhiéu loai vi sinh vat c6 nhiing chirc ning khéac nhau,
su phan bd cua ching phu thude vao diéu kién dinh dudng, nudce, pH, do sau,
muc do thodng khi, ché d6 canh tac, dia hinh cua dét va tham thuc vat... Vi sinh
vat dat, dac biét dat ving ré 1a noi thuc vat va vi sinh vat tuong tac voi nhau,
quan x& vi khuan vuing ré duoc cho la hoat dong manh va c6 vai trd quan trong
- Han Quéc 1a mot trong nhiing nha san xuat Nhan sim hang dau thé
gidi, hién nay cac nghién ctu hé vi sinh vat trong dat trong sam chu yéu duoc
thuc hién bai cac nha nghién cu Han Quéc. Nghién ciru cho thay cac mau
dat trong Nhan sam c6 cac quan thé vi sinh vat rat da dang, tdy thudc vao thd
nhudng tirng viing, mau dat trong Nhan sam tai mién bac Han Quéc cho thay
céc quan thé vi khuan chu yéu dugc tim thiy thudc cac nhém Acidobacteria,
Alphaproteobacteria,Deltaproteobacteria, Gammaproteobacteria va
Sphingobacteria. Trong khi d6 quan xa vi khuan cua dat ving r& Nhan sam
trong tai Okcheon cho thiy nganh Actinobacteria chiém wu thé nhit, tiép do
la cac nganh Proteobacteria, Spingomonadales, Rhizobiales
1.3 PHAN TICH DA DANG QUAN XA VI SINH VAT TRONG DAT
TRONG SAM
- Céac phuong phap truyén thong va sinh hoa: Pay 1a nhiing phuong
phap co ¥ nghia cao trong nghién ctru da dang vi sinh vat. Bé phan biét cac
loai vi sinh vat khac nhau nguoi ta cd thé dya vao dic diém trao ddi chét
ctia ching nhu kha ning sir dung cac ngudn cacbon, nito va ning lugng
khé&c nhau trong sinh truong.



- Cac phuong phap sinh hoc phén tir st dyng trong nghién ctru da dang
vi sinh vat: . Nghién cau gan day vé tinh da dang cua vi sinh vat tap trung
VA0 Viéc str dung cac phuong phap khong nudi cay, tach chiét DNA tryc
tiép tir mau dat va nhan dong cac doan trinh tuy gen dac hiéu hoic cac doan
gen 16S rRNA dé xay dung dir liéu vé da dang sinh hoc cia cac mau moi
truong

- Phan tich di truyén da dang quan x& vi khuan bang ki thuat
metagenomic: Thong qua viéc giai trinh ty toan bo genome, 1a mét phuong
phép hiéu qua cho phép nghién ciru d6 da dang loai cling nhu khai thac cac
enzym véi hoat tinh xGc tac sinh hoc méi cua céc vi khuan khdng nudi ciy
duoc tir hé sinh thai trong cac méi trudng tu nhién
1.4 PHUONG PHAP XAC DINH LOAI MOI

Két qua thong ké tinh dén thang 10/2018 da c6 184 loai vi khuan
méi phan 1ap tir dat trong Nhan sam (chi Panax), trong s6 184 loai méi da
cong bd 6 toi 173 loai duoc phan lap tir dat trong sam & Han Quéc, 9 loai
dugc phan lap tir dat trong sam ¢ Trung Qudc va 2 loai dugc phan lap tiur
dat trong sdm ¢ Viét Nam. Céac loai vi khuan mai phan lap duoc tir dat
trong sam dd cong bd duoc phén loai va xép nhém vao 5 nganh 16n, bao
gom: Proteobacteria (68 loai — 36,96%), Bacteroidetes (52 loai — 28,26%),
Actinobacteria (39 loai — 21,2%), Firmicutes (24 loai — 13,04%) va
Armatimonadetes (01 loai - 0,54%). Trong d6, cac nganh Proteobacteria,
Bacteroidetes va Actinobactria c6 s6 loai dugc phat hién nhiéu nhit va da
dang nht, thé hién rd rang ¢ kha ning cé thé nudi cy trén nhiéu loai moi
truong khac nhau.

Dé xac dinh dugc loai vi khuan méi tir dat trong sam, cac nghién
ctru da sir dung phuong phap tiép can nhiéu pha (polyphasic approach) dé
phan loai chinh xac ching phan lap. Su két hop céc két qua nghién cau vé
dic diém hinh thai khuan lac/té bao, dac diém sinh hoa, chuyén hoa, giai ma
trinh tu gen 16S rRNA.... 1a co s& xac dinh loai mai phéan lap duoc.



CHUONG II. VAT LIEU VA PHUONG PHAP
2.1 VAT LIEU

Mau dét thu tai Khu vuc trdng sam Ngoc Linh dudi tan ring tu
nhién tai Tram dugc liéu Tra linh thudc xa@ Tra Linh, huyén Nam Tra My, tinh
Quang Nam. O do cao: 1.835m, toa d6: 15°01° 54> N, 107° 58’ 45°* E.

2.2 Phwong phap nghién ciru
2.2.1 Phuong phap phan tich thanh phin héa ly ciia dit theo TCVN

- Xdc dinh dg dm theo TCVN 6648:2000

- Xdc dinh pHyc theo TCVN 5979: 2007

- Xdc dinh cacbon hifu cor tong sé theo TCVN 4050:1985

- Xdc dinh axit humic theo phwong phdp Cononove- Bebtricov

- Xdc dinh nito tong soé theo TCVN 6498:1999

- Xdc dinh P téng so theo TCVN 4052:1985

- Xdc dinh phospho dé tiéu theo TCVN 5256:1990

- Xde dinh kali tong so theo TCVN 4053:1985

- Xdc dinh kali dé tiéu theo TCVN 8569:2010

- Xdc dinh thanh phan co gioi theo TCVN 8567-2010
2.2.2 Phwong phap phén tich da dang vi sinh vit:

- X4c dinh thanh phan, sb lwong cac nhém VSV nudi cdy: vi khuin
trén moi trudng MPA, xa khuan trén méi trudng Gause, ndm méc trén moi
truong Czapek, vi sinh vat c6 kha nang phén giai cellulose trén moi truong
Hutchinson, vi sinh vét c6 kha nang phan giai phosphate khé tan trén moi
truong NBRIP, kha nang ¢d dinh nito trén moi truong Thompson-Skerman,

- Xdc dinh da dang quan xa vi sinh vdt bang phwong phdp
metagenomics: Phuong phap giai trinh ty thé hé méi (metagenomics) dwoc
thuc hién theo k¥ thuat xac dinh trinh tu doan nhé (shotgun sequencing).
2.2.3 Phan lap va tuyén chon vi khuin cé hoat tinh sinh hgc:

- Phan giai phosphate kho tan: Cac chung vi khuan phan lap duoc
nudi trong binh chira 50 ml mdi trudng NBRIP ¢ 30 °C, trong 5 ngay, ché
d6 1ic 150 vong/phdt. Tién hanh dinh lugng phosphate hoa tan: ly tam dich
nubi cdy véi téc dd 5000 vong/phdt trong 5 phat, hit 1 ml dich 1am phan
ung xanh molipdat va do mat d6 quang (OD) ¢ budc song 690 nm, xac dinh
ham lugng P,0s dua vao duong chuan KH,PO,.

- Sinh témg hop IAA,: Ham lugng TAA dugc tao ra trong dich 1é€n
men vi khuén duoc x4c dinh biang phwong phap so mau st dung thudc thir
Van Urk Salkowski:
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- Chuyén héa ginsenoside: Phan lap vi khuin sinh p-glucosidase
trén moi trudong thach Esculin-R2A, dinh tinh bang TLC, nghién ctu anh
huong nhiét do, pH, thoi gian phan ung dén hoat tinh enzyme B-
glucosidase.

2.2.4 Phwong phap xac dinh loai méi:

- Dua vao dic diém khuan lac, té bao: quan sat bang mit thuong, duéi kinh
hién vi

- Pic diém sinh héa: Sir dung Kit API 20NE, 1D 32GN, APl ZYM va API
50CH strip (bioMe'rieux).

- Pic diém nubi cdy: sinh trudng, anh huang nhiét do, pH, moi truong,
nong do mubi dén kha niang phat trién cua vi khuan

- Pinh danh: Gen ARN ribosome 16S duoc khuéch dai va giai trinh ty tir
ADN cua chiing phan 1ap bang cip modi ding cho vi khuan 27F, 518F, 800R
va 1492R

- Xdc dinh thanh phan G+C cua ADN: Cac nucleosides dwoc phét hién bai
hé thong HPLC (NS-4000; Futecs) sir dung cot YMC-Triart C18

- Panh gia loai mai: Sir dung thi nghiém lai ADN-ADN. Thi nghiém lai
duoc tién hanh bang viéc sir dung dau do ADN duoc danh dau voi
photobiotin va cac giéng hé sé pha lodng nho

2.2.5 Phwong phip xir |i s6 ligu

- Xuz 1i s6 liéu phan tich thé nhuwéng, dém sé lwong té bao (khudn
lac): S6 lidu thu dugc trong dé tai dwoc phan tich théng ké ANOVA
(Analysis of Variance) dudi b tri thi nghiém hoan toan ngau nhién CRD
(Completely Randomized Design). Tt ca thi nghiém dugc tién hanh 3 lan
doc lap.

- Xat |i 86 liéu phan tich da dang quan x& vi sinh vat: Sir dung phan
mém CLcommunity (Chunlab, Inc., Seoul, Han Quéc), phin mém SeqMan
va BioEdit

CHUONG IIL. KET QUA VA THAO LUAN
3.1 DPANH GIA PAC PIEM THO NHUONG VUNG TRONG SAM NGOC
LINH G QUANG NAM

Két qua phan tich mot s6 tinh chat vat 1y, co gi6i va hoa hoc cia
c4c mau dat thu duoc tai ving trdng S&m Ngoc Linh & Quang Nam thu
duogc nhu sau:



Bang 3.1 Két qua phan tich dic diém thé nhudng ving trong Sam Ngoc
Linh & Quang Nam

TT Chi tiéu phan tich Pon vi do Ham luwong
1 Mau sic, trang théi - Nau den, toi xop
2  Doam % 55,08 + 1,2
3 | Do xbp % 49,06 + 2,11
4 Thanh phan co gioi

Cat thd % 23,32 +£1,31
Cat mjn % 51,35+1,12
Limon % 9,0+ 0,63
Sét % 16,08 + 1,08
5  pHka - 43+0,3
6 | Cacbon hiru co tong s6 (OM) % 19,04 + 1,34
7 Axit humic % 1,4+0,13
8  Nito tong % N 0,65 + 0,03
9  Photpho tong s6 % P,0s 0,52 + 0,02

10 = Photpho dé tiéu mgP,0s/100g 6,09+ 0,92

11 = Kali téng sé % K,0 0,23+ 0,03

12 Kali d@ tiéu mgK,0/100g 15,97 + 1,23

Két qua phan tich (Bang 3.1) cho thdy dit ¢ khu vuc nay thudc
loai d4t giau mun, chat hitu co; ham lwong dam tong sb, 1an va kali dé
tiéu tuong ddi cao. Ham luwong mun va axit humic trong dét trong sim kha
cao, cao hon so véi viing phan bé céc loai khac trong chi Nhan sam trén thé
gidi: C-6,16%, N-0,44% (Kim et al., 2015), thanh phan l1an dé tiéu dat 6,09
mg/100g, cao hon nhiéu so véi chat lwong dat rung ty nhién trong Sam &
Han Quéc (28 mg/kg) va dat mirc giau kali (> 15mg K,0/100 g).

3.2 PHAN TICH DA DANG QUAN XA VI SINH VAT PAT TRONG
SAM NGOC LINH G QUANG NAM
3.2.1 Phén tich da dang cac nhom vi sinh vét bang phuong phap nudi ciy

Sy phan bé va bién dong mat do caa cac nhém vi sinh vt trong dat
phu thudc vao khong gian, bé mat va chiéu siu cua tang dat, moa va
loai/ving dat. Do vay trong nghién ctru nay da tién hanh xac dinh thanh
phan va sb lwong vi sinh vat nudi ciy trong tang dit mat & do sau khac nhau
cling nhu theo ddi sy bién dong mat do vi sinh vat theo mua, két qua thu
dugc nhu ¢ Bang 3.2.



Bang 3.2 S lugng cac nhom vi sinh vat trong dét trong Sam Ngoc Linh

PVT: CFU/g
Do sau lay o i ; ]
Mua N Vi khuan Xa khuan Nam moc
mau (cm)
- 0-15 (5,4+0,6) x 10° = (4,8+0,6) x 10°  (6,2+0,5) x 10*
0
15-30 (1,740,5) x 10° = (8,9+0,4) x 10°  (7,4+0,2) x 10?
» 0-15 (6,0+0,2) x 10° = (5,5+0,6) x 10°  (6,1+0,5) x 10*
uwa
15-30 (3,5+0,4) x 10° = (4,6+0,5)x 10°  (4,4+0,2) x 10?

Két qua cho thdy véi miu dét thu vao thoi diém muia mua va mua
khé déu c6 sb luong vi sinh vt trong tirng nhém & do sau 0-15c¢m cao hon
S0 V&i & d6 sau 15-30cm, két qua nay hoan toan phu hop vé mat Ii thuyét vi
& 16p dét trén co do thoang khi tt, d6 4m va pH thich hop, cac chit dinh
dudng tich liiy nhiéu va cac qua trinh chuyén hda quan trong cua ré cay chu
yéu xay ra ¢ day.

Két qua phan tich dit trdng SAm Ngoc Linh cho thay sb lwong vi khuan
chiém trén 90% téng s6 lwong cac vi sinh vat (10°-10° CFU/g), xa khuén
chiém khoang 6-8% va nim dudi 1%.

3.2.2 Phén tich da dang di truyén quan x4 vi khuin

Dir liéu giai trinh tu Miseq cho biét su da dang vi khuan trong mau
d4t bao gdm 32 nganh, 81 16p, 151 bd, 310 ho, 652 chi, va 1833 loai. Hinh
3.2 chi ra c4c nganh vi khuan chiém chu yéu 1a nganh Acidobacteria (d6
gidu tuong dbi, 49,07%) va Proteobacteria (25,57%), tiép theo la nganh
Verrucomicrobia 4,64%); Chloroflexi (3,54%), Bacteroidetes (3,51%),
Actinobacteria (3,44%); Gemmatimonadetes (2,41%); Planctomycetes
(2,22%); Cyanobacteria (1,15%). Tat ca cac nganh con lai déu duoc tim
thdy & mirc <1% trong mau.
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Hinh 3.2 Mirc d6 da dang twong dbi cua vi khuan trong dat trong Sam
Ngoc Linh.

(S da dang twong doi dwoc tinh 12 phan tram cia téng sé cac loai
vi khudn quan sat trén mdi mau. Mét so logi khac chiém ty 1é dg doc <1%
trén tong so cdc dé doc)

Két qua nghién cau cho thay, cac nganh vi khuan Acidobacteria va
Proteobacteria chiém phan 16n trong mau dét, tvong ty nhu nghién ciru
truge day vé dat trong nhan sam cua Han Quéc.

Other (<126)
Cyanobacteria
Planctomycetes =
Gemmatimonadetes
Actunobacteria e
Bacteroidetes
Chloroflexi
Verrucomicrobia
Protcobacteria
Acidobacteria

o 10 20 30 40 S0
Relative abundance (29)

Hinh 3.3 C4c thanh phan chinh cua nganh Acidobacteria va Proteobacteria
(Céc vong tron mau xanh 14, hong nhat, xanh cobal nhat, 6 va hong cho
biét s phan logi ¢ c&c cap do nganh, lép, bg, ho, chi twong img. Kich
thudc cac vong tron dai dién cho sw phong phii tirong doi ciia taxon)

- Duwdodn hé gen quan xa
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Hinh 3.4 Mirc d6 da dang twong d6i ctia cac con duong KEGG & cép do 2
dugc mi hoa trong quan x4 vi khudn c6 trong dat trong nhan sim Viét Nam

Mirc d6 da dang twong ddi cia cac con dudng KEGG & cap do 2

dugc ma hoa trong vi sinh vat c¢6 trong dat trong nhan sam Viét Nam cho
thdy sy chuyén héa carbohydrate, sy chuyén héa axit amin, van chuyén qua
mang té bao; sao chép va sura chita, chuyén héa niang lugng l1a nhiing hoat
dong phé bién nhét trong hé vi sinh vat (Hinh 3.4).
3.3 PHAN LAP VA TUYEN CHON CAC NHOM VI KHUAN CO HOAT
TINH SINH HOC TU BAT TRONG SAM NGOQC LINH G QUANG NAM
3.3.1 Phian tich da dang cac nhém vi khuén cé hoat tinh sinh hoc bang
phwong phap nudi cy

Vi sinh vat dat dong vai tro quan trong trong qua trinh chuyén hoa
céc chit hitu co va vo co trong dit, tao ra hang loat cac san pham cua hoat
dong séng, trong d6 co cac hoat chit sinh hoc quan trong nhu enzyme,
vitamin, khang sinh... Két qua xac dinh thanh phan va sb lugng vi cac
nhém vi khuan chuyén hoa theo mua nhu & Bang 3.5.
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Bang 3.5 Thanh phan va sb lugng cac nhém vi sinh vat chuyén hoa trong
dat trong Sam Ngoc Linh

PVT: CFU/g
. VSV phan giai .
| DPpsauldy VSV phan giai svphangial o\, 5 dinh
Mua x phosphat kho .
mau (cm) cellulose nito
tan
Kho 0-15 (4,3+0,3) x 10° (6,2+0,6) x 10° = (8+0,5) x 10?
15-30 (9,7+0,5) x 10° (1,240,2) x 10 (4,4+0,2) x 10
I 0-15 (1,8+0,2) x 10° (1,5+0,4) x 10> = (6,1+0,5) x 10
wa
15-30 (2,5+0,4) x 10° (1,6+0,5) x 10  (1,8+0,2) x 10

Két qua phan tich chung cho thdy bién dong thanh phan va sé lugng céc
nhém vi sinh vat trong dét trong Sam Ngoc Linh theo mia khéng co su
khac biét rd rét
3.3.2 Phan lap va tuyén chen vi khuén c6 hoat tinh phan giai phosphate
kho tan

Tir ngudn mau dat tréng Sam Ngoc Linh ¢ Quang Nam dé sang
loc dugc 40 chang vi khuan c6 hoat tinh phan giai P trén moéi truong thach
NBRIP nhu trong Bang 3.6
Bang 3.6 Két qua sang loc cac ching vi khudn phén 13p c6 hoat tinh phan giai P

P Ty 1€ chiing c¢6 kha nang
Sl So chiing A e .
phén giai phosphate kho tan (%)

<10 18 45

1,1<P<19 15 37,5
19<P<30 7,5
31<P<35 5
P>35 5
Téng so 40 100

Két qua danh gia kha ning hoa tan P kho tan cua 07 ching tuyén

chon béng phan tmg xanh molipdat v6i co chat Cas(PO,), thu duge két qua nhu
Bang 3.7.
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Bang 3.7 Danh gia kha ning phan giai phosphate kho tan ctia cac ching vi khuan

tuyén chon
TT Chiing Ham luwgng P,Os hoa tan (ug/ml)
1 P1 103,17 £ 2,32
2 P6 50,12 + 2,78
3 P19 92,5+ 3,09
4 P29 70,5+ 2,61
5 P31 60,53 + 3,72
6 P35 65,65 + 2,11
7 P36 56,21 + 2,09

Pinh danh céc chuing vi khudn tuyén chon

So sanh mirc d6 twong dong vé trinh tu gen 16S rRNA cua céc
chung vi khuan tuyén chon véi mét s chung trong ngan hang GenBank thu
duoc két qua nhu trong Bang 3.9.

Bang 3.9 Két qua dinh danh cac chung cac chung vi khuan cé hoat tinh
phan giai phosphate phan lap tir dat trong S&m Ngoc Linh

Ching  Masb trén Chiing twong dbng M3 s6 trén Mikc d
phén lap | GenBank GenBank tuwong dong
P1 MK?208980 : Acinetobacter soli NR044454.1 99,72%
P6 MK208981 | Kluyvera cryocrescens NR028803.1 99,93%
P19 MK?208982 | Seratia marcescens subsp. NR114043.1 99.86%
marcescens
P29 MK208983 | Kluyvera cryocrescens NR028803.1 99,63%
P31 MK?208984 : Enterobacter asburiae NR024640.1 99,25%
P35 MK?208985 : Raoultella planticola NR113701.1 99,85%
P36 MK?208986 : Serratia marcescens subsp. NR114043.1 99,85%
marcescens

3.3.3 Phan lap va tuyén chon vi khuin cé hoat tinh sinh téng hep 1AA
Tt miu dit thu tai Quang Nam da sang loc dugc 15 ching vi khuin

¢6 kha ning sinh tdng hop IAA (c6 phan tng véi thube thir Salkowski), tién
hanh danh gia kha ning sinh tong hop IAA trén méi truong co bd sung L—

tryptophan cuia cac ching vi khuén, két qua thu duoc trong Bang 3.10
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Bang 3.10 Két qua sang loc cac chung vi khuan c6 kha ning sinh tong hop IAA

Ham luwgng IAA P Ty 1€ chiing c6 kha
So chiing N .

(ug/ml) ning sinh IAA (%)
5-20 8 53,33
20-30 33,33

> 30 2 13,33

Téng s6 15 100

Pinh danh cac ching vi khuan tuyén chon
Panh gia mirc d¢ twong dong vé trinh ty gen 16S rRNA cua cac
chung vi khuan tuyén chon c6 kha niang sinh TAA v&i mét s6 chung trong
ngan hang GenBank thu dugc két qua nhu trong Bang 3.12.

Bang 3.12 Két qua dinh danh céc chang céc ching vi khuan cé hoat tinh

sinh IAA phan lap tir dat trong S&m Ngoc Linh
Chiing M4 s6 trén Chiing twong ddng M3 s6 trén Mikc d
phan lap GenBank GenBank tuwong dong

VGS17-B38 - MK208974 | Leifsonia soli NR 116501.1 99,72%
VGS6-B18 | MK164267 Bacillus luciferencis NR 025511.1 98,76%
VGS1-B14 = MK208975 | B. subtilis NR 1027832 99,86%
P6 MK208981 : Kluyvera cryocrescens | NR 028803.1 99,93%

P19 MK?208972 : Seratia marcescens NR 114043.1 99,86%

E7 MK358412 B. bataviensis NR 114093.1 99,31%

B23 Paracoccus sp. 97,5%

Puinh gid kha ndng ting trrong thuc vt cia ching tuyén chen
Trong s6 07 chung duoc tuyén chon, ching B23 (Paracoccus sp)
¢6 hoat tinh sinh IAA cao nhat (134,4ug/ml) dwoc sir dung dé danh gia hiéu
qua thuc té khi tng dung Iam chat tang truong thuc vat trén ddi tugng cay
sam Ngoc Linh.
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Bang 3.13 Anh hudng cua IAA dn sinh truong cdy Sam Ngoc

Linh
Lo Dbi chimg Thi nghi¢m
Chi tiéu (Khong xir Iy TAA) (Xir 1y TAA)
Chiéu dai than (cm) 7,2+1,29 9,8+1,23
Chiéu dai ré (cm) 6,8+1,11 8,5+1,45
Trong lugng tuoi cay 0,73+0,17 1,13+0,11
)

Hinh 3.6 Anh huong dich chiét IAA dén sinh truong ciy Sim Ngoc Linh
(A) Dbi chimg; (B) Thi nghiém

Két qua sau 3 thang tir khi cdy nay mam trong tréng Sam ngoc linh
cho thidy mau thi nghiém dung dich chiét IAA giup kich thich sinh truong
cay Sam phét trién tt hon.

3.3.4 Phan lap va tuyén chen chiing vi khuin c6 hoat tinh chuyén héa
ginsenoside

Két qua sang loc cho thdy ¢ 07 ching vi khuan c6 kha ning sinh
B-glucosidase — tao ra vung mau niu dé/nadu dam trén moi truong thach
R2A c6 chira esculine. Trong nhitng ching phan lap duoc thi chiing E3 cho
thdy kha niang chuyén d6i ginsenoside Rb1 trong LB léng manh nhat (Hinh
3.9). Vi vay, ching E3 dugc st dung cho c4c phan tich tiép theo.
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Rbl El

E2 E3S E4 ES

E6 ES

Hinh 3.7 Chuyén hoa ginsenoside Rb1 cua 07 chung vi khuan phan lap

Dinh danh cac ching vi khudn tuyén chen
Bang 3.14 Két qua dinh danh cac chang vi khuan sinh B-glucosidase phan

lap tir dat trong S&m Ngoc Linh

(Rb1: ginsenoside Rb1, E1->E8: cac ching vi khuan tuyén chon)

Ching = Mésb trén . M4 s trén Mirc d9
) Chiing twong dong R
phén lap GenBank GenBank twong dong
El MK134680  Bacillus mycoides NR 113990.1 96,64%
E2 KY000527 B. bataviensis NR 114093.1 99,30%
E3 KY000528 Paenibacillus terrigena NR 041398.1 99,86%
E4 MK208976 | B. methylotrophicus KP 698949.1 100,00%

Lysinibacillus
E5 MK208977 o NR 116698.1 99,93%
xylanilyticus
E6 MK208978 | B. luciferensis NR 025511.1 99,16%
ES8 MK?208979 | Paenibacillus terrae NR 025170.1 99,17%
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Con dwong chuyén héa ginsenoside

nat e te
Rb1

Strain E3: RMI>RA>F23CK

! CK
| Rd

1 ' ) Glo w1 €0 1 !j

! 1 1Glcm Oy
Compoumd K

Hinh 3.9 Phan tich HPLC va con duong (gia thuyét) chuyén hoa
ginsenoside Rb1 bing enzyme thé trong dich nudi cay chung E3.
(Chdt chudn ginsenoside (4); dsi chiing ginsenoside Rb1 (B); ginsenoside
chuyén héa thanh C-K do enzyme thd cia chiing E3 (C); con dwong chuyén
hoéa gia thuyét Rbl 2Rd 2F2 2C-K (D)

Nghién ctru nay bude dau di xac dinh chiung E3 ¢6 kha ning

chuyén héa Rb1 thanh C-K nho st dung céc enzyme tho.
34 NGHIEN CUU PHAT HIEN LOAI MGl PARACOCCUS
PANACISOLI SP. NOV. DCY94" PHAN LAP TU PAT TRONG SAM
NGOQC LINH O QUANG NAM

Chung B23 (Paracoccus sp) véi do twong dong thip 97,5%, két hop
céc két qua nghién ciu vé& dac diém hinh thai khuan lac/té bao, diac diém
sinh héa, chuyén hda, giai ma trinh tu gen 16S rRNA... va ham lugng sinh
tong hop IAA cao gitp cdy Sam sinh truéng tot 1a co sé xac dinh loai méi.
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06— Paracoccus amnovorans JCM 76857 (D32240)
— Paracoccus hujuniae FLN-7T (EU725789)
Paracoccus yeed G12127 (AY014173)

£ thvocyunatus THI 0117 (D52242)

0.01

Fw danitnif ATCC 177417 (Y16027)
- Paracoccus aminophiius JCM 76867 (D32238)
& ,2*-— Paracoccus lutmans HOM-257 (KJ451483)

Parncoccus chejangensiz J87 (IN581152)
__{— Pormccus m-mus KKL-As' (AB185957)
aporae SW-3T (FI583506)

Pn \ NBSG’ (HO336256)

Punmccm falopivhes HN-1827 (DO423482)
W dans LW38' (DQ512881)

97 Pavacoccus bmgwm LMG 227007 (AJB64469)

ﬂ; scoccus vesufus ATCC 253637 (Y16932)
1y L Pamcocous pantotrophus ATGC 388127 (Y16933)
Par 25 methykatens DM12T (AF250334)

A kond GE™ (AF250332)
Phrlcoccw caond MU 7T (GO250442)
_9% isoN DCY4T (KI653224)
Pa s sphasroplysss 2y<37 (GU129567)
Pa \philux JCM 73847 (D22238)
| | - Pamcoccus sgamidvum M26T (JX308976)
Paracoccus sedvnvis CMB 177 (IX126474)

Paracoccus oceanense JLT1870" (HO836877)
Puxm atylophorae KTW-18" (GQ281379)
s i MEBT-ALT (AM28278)
' 100~ Parecoccus caratinducions £-3967 (ABO06GE9S)
“— Paacoccws hweundaesis BC741717 (AY 189743)
me us thindaciens ATCC 215887 (AF461158)
Passcoccus hommnais DO-R11T (D0342239)
P ous Btk KCTC 22003 (GQO260188)
Paracoccus safiphius JOM 73647 (DOS23133)
;#—Pu-coccm fibetensis Tibet-S03" (DQ106402)
o373 - Parscoccus rizasphadrae CC-COM15-8" (INGE2389)
72, L Parmcoccus bebuansis JLT1284T (EU650196)
———— Paracoccus aesiuani B7' (EF660757)

—Qq—”'mu.w-cw solvertvorans DSM 68377 (Y07705)
Pa Wenifer DSM 11683% (Y13827)
100 Paracoccus chinensis KS-117 (EUS60569)
Paracoccus migienais NM'Q‘!:; 51:;82‘?0)
&4 Paracoccws koroensis CHOS!
—1 Pa us kocuni JCM 76847 (D32241)
Pale w 8337 (AYD26462)

Hinh 3.10 Cay phat sinh loai ciia chung DCY94"
Ching DCY94" ¢ gia tri bootstrap cao hon so vé&i chung P.

sphaerophysae Zy-3" va thép hon so v6i chung P. caeni MJ17".
3.4.1 Panh gia cac dic diém sinh ly, sinh héa

Dic diém vé sinh Iy va sinh hoé cua ching DCY94" va 2 chang

tham chiéu (P. sphaerophysae HAMBI 3106" (Pai hoc Helsinki - Phin
Lan) va chung P. caeni KCTC 22480T (B¢ suu tap gidng chuin Han Quéc
KCTC) dugc tom tit trong Bang 3.15.
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Bang 3.15 Bic diém phan biét gitra ching phan Iap (1) DCY94" va 2 chung
tham chiéu (2) P. sphaerophsae HAMBI 3160 va (3) P.caeni KCTC 22480"

Chiing
Pic diém 1 2 3

Thuy phan:

Tween 20 - + -

Tyrosine + - +

Hoat tinh enzyme:

a-Chymotrypsin - - +

o-Glucosidase - - +

Kha nang dong hoéa:

N-Acetylglucosamine - -

Inositol - -

Sucrose -

Maltose

+i4

AXit itaconic

AXit suberic

Sodium malonate

Sodium acetate

Axit lactic

L-Alanine

ittt i+
i+
1

Potassium 5-
ketogluconate

Glycogen

+ +

Axit 3-Hydroxybenzoic

L-Serine

+ i+
+ i
[ S|

Salicin

+

Potassium 2- -
ketogluconate

+

D-Mannose + -

+

Axit phenylacetic + -

Tao thanh axit tu:

Erythritol - -

D-Galactose - -

L-Sorbose - -

+i4+ o+ o+

L-Rhamnose

Dulcitol

+ o+
1

Arbutin

+
Amygdalin +
+
+

Salicin




Maltose - + +
Sucrose - + +
Melezitose - - +
Raffinose - + -
Turanose - - +
D-Arabitol + +
L-Arabitol + + -
Sinh IAA (ug/ml) 134,4+0.58 40,7+0.20 11,4+0.10
Ham lirong DNA G+C 68,3 67,1° 58,7
(%omol)

Ghi cha: Dir liéu tham khao (a) (Deng et al., 2011); (b) (Lee et al., 2011)
Két qua phan tich cho thdy chiung DCY94" san xuét ra mot lugng
I6n IAA hon 2 chung tham chiéu. Cac két qua thu dwoc cho thiy co su khéc
nhau dang ké gitra chung DCY94" va P.caeni KCTC 22480"
3.4.2 Phan tich axit béo
Thanh phan axit béo néi chung ciia chung DCY94" va hai chung
tham chiéu la trong tw nhau (Bang 3.16).
Bang 3.16 Thanh phan cac axit béo (ham lugng > 0,5%) cua ching phan 1ap
(1) DCY94" va 2 chung tham chiéu (2) P. sphaerophsae HAMBI 31607,
(3) P.caeni KCTC 224807

Chiing

Thanh phin (%) 1 2 3
Cgo 3-OH 1,0 0,5 05
C10:0 3-OH 2,8 3,2 2,5
Cis:0 ®5C 0,5 <0,5 <05
Cigo - <05 0,7
Ciso 52 5,7 6,0
Cio: CyClo w5C - - 0,5
Ca 2 loai 2 (ante-Cyg.¢ Va/hoac Cyg.» ©6,9C) - <0,5 2,7
Ca 2 loai 8 (Cyg1 w7¢ va/hoac Cig.1 w6C) 88,4 87,5 85,4

3.4.3 Phén tich ham lwgng G+C

Thanh phan ADN G+C cua ching DCY94" 14 68,3% mol, nim

trong khoang da dugc cong bd ciia chi Paracoccus, tir 58,7% mol (P. caeni
MJ17"; Lee et al., 2011) t6i 70% mol (Parcoccus soventivorans L1"; Siller et
al., 1996). Murc do khong tuong dong gitta ADN cua chung DCY94" va P.
sphaerophysae HAMBI 3160" va P. caeni KCTC 22480" lan luot 1a 52% va
50%. Nhiing gia tri nay du dé chimg minh chiing DCY94" nhu 1a mét loai khac
trong chi Paracoccus (Wayne et al., 1987).
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Dua trén cac phan tich cay phét sinh loai va kiéu hinh, phan loai
theo thanh phin hoa hoc va dit liéu gene, chung DCY94" duoc xép vao chi
Paracoccus nhu 1a mét loai md&i, va mang tén dé xuit 1a Paracoccus
panacisoli sp. nov.

3.4.4 M6 ta Paracoccus panacisoli sp.nov
Bang 3.17. Bac diém hinh thai khuan lac, té bao va dic diém nudi
ciy chung Paracoccus panacisoli DCY94"

Chiing Chung DCY94'
Pic diém
Khuan lac Khuén lac c6 mau kem, tron, 16i va duong kinh tir 0,5 dén
1,0 mm sau 2 ngay u trén moi truong NA
Té bao Gram am, hinh que, khong di dong, duong kinh xap xi 0,57

um va chiéu dai 1,35 um

Dac diem nuoi cay

Nhiét do 15-37°C

pH 55-9,0

Do man (NaCl) (w/v) 0-6

Moi truong phat trién NA, R2A, LB, TSA
Hoat tinh sinh hoc

Sinh tong hop IAA +
Siderophores +

Phan giai phosphate -

Catalase +

Oxidase +

Hinh 3.12 Dic diém hinh thai khuan lac (A), té bao (B) ching DCY94"
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Bang 3.18 Dic diém sinh héa chiing DCY94" (Kit 20NE va 32GN)

Chiing Chung DCY94'
Dic diém

Kha nang thuy phan:

Tween 20

L- Tyrosine +

Tinh bot -

Gelatin _

Casein N

Kha nang dong hoa:

3-hydroxybenoic acid

+
3-hyroxybutyric acid +
4-hyroxybenzoic acid +

Adipic acid -

Aesculin hydrolysis -

Arginine dihydrolase -

Beta-galactosidase -

Capric acid

D-Glucose

D-mannitol

D-mannose

D-ribose

i+

D-sorbitol

Glucose

+ i

Itaconic acid

Kali 2-ketogluconate

Kali 5-ketogluconate

Kali gluconate

Lactic acid

L-alanine

i+ o+

L-Arabinose

L-fucose

L-histidine

L-proline

L-rhamnose

L-serine

Malic acid

it

Maltose

Melibiose

N-acetylglucosamine
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+

Natri malonate

Nitrates

Phenylacetic acid

Propionic acid

Salicin

i+ o+ o+

Suberic acid

Sucrose -

Urease -

+

Valeric acid

Bang 3.19 Dic diém sinh héa chung DCY94" (API ZYM)

Chung DCY94'
Chiing
Pac diem

Alkaline Phosphatase

Esterase (C4)

Esterase lipase (C8)

Leucine arylamidase

Valine arylamidase

Cystine arylamidase

Acid phosphatase

+ o+ o+ +

Naphthol-AS-Bl-phosphohydrolase

Lipase -

Trypsin -

Alpha-glucosidase -

Beta-glucuronidase -

Beta-glucosidase -

N-acetyl-beta-glucosaminidase -

Alpha-mannosidase -

Alpha-fucosidase -

Glycerol

D- va L-arabinose

D-ribose

D va L-xylose

D-adonitol

D-glucose

D-fructose

D-mannose

+ o+ i+ o+

D-mannitol
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D-sorbitol

Amygdalin

Arbutin

Salicin

Cellobiose

Lactose

Trehalose

Xylitol

Gentiobiose

D-lyxose

D-fucose

D - arabitol

o o N RO o BT e B e

L - arabitol

Erythritol -

Methyl beta-D-xylopyranoside -

D-galactose -

L-sorbose -

L-rhamnose -

Methyl alpha-D-mannopyranoside -

Methyl alpha-D-glucopyranoside -

N-acetylglucosamine -

Aesculin -

Maltose -

Melibiose -

Sucrose -

Inulin -

Melezitose -

Raffinose -

Tinh bot -

Glycogen -

Turanose -

D-tagatose -

Kali gluconate -

Kali 5-ketogluconate -

Ching DCY94" nay (=KCTC 42086'=JCM 30337") duoc cong nhan
2 loai m&i phan lap tir dat trong Sim Ngoc Linh & tinh Quang Nam, Vit Nam.
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KET LUAN VA KIEN NGHI

KET LUAN

1. Bang ki thuat giai trinh ty thé moi (lllumina Miseq-base
sequencing) da danh gia murc d6 da dang quan xa vi sinh vat trong dét trong
Sam Ngoc Linh & Quang Nam gom 32 nganh, 81 Iép, 151 b, 310 ho, 652
chi, va 1833 loai. Hinh 3.1 chi ra cac nganh vi khuan chiém chu yéu la
nganh Acidobacteria (d0 giau twong ddi, 49,07%) va Proteobacteria
(25,57%), tiép theo la nganh Verrucomicrobia 4,64%); Chloroflexi (3,54%),
Bacteroidetes (3,51%), Actinobacteria (3,44%); Gemmatimonadetes
(2,41%); Planctomycetes (2,22%); Cyanobacteria (1,15%). T4t ca cac nganh
con lai déu duoc tim thiy & mirc <1% trong mau.

2. i phan 1ap va tuyén chon dugc mot s6 chung vi khuan c6 hoat
tinh sinh hoc:

+ 07 chung c¢d hoat tinh phan giai phosphate kho tan cao (Ham lugng
P,Os hoa tan dat tir 50,12 - 103,17 pg/ml), thuéc ho Enterobacteriaceae;

+ 07 chung ¢6 kha ning sinh TAA trén 20 ug/ml bao gdom 3 chiing
(ki hiéu VGS6-B18, VGS16-B17 va E7) thudc chi Bacillus, 02 chung (P6 va
P19) thuoc ho Enterobacteriaceae, trong d6 ching P6 dugc xac dinh la loai
Kluyvera cryocrescens c6 kha nang sinh tdng hop chat kich thich sinh truéng I1AA
va phan giai photphat kho tan; chung B23 thudc chi Paracoccus cé tac dung kich
thich sinh tredng cua cay Sam sau giai doan nay mam.

+ Chuang Paenibacillus terrigena strain E3 c¢6 hoat tinh sinh
enzyme g-glucosidase chuyén héa ginsenoside Rbl — CK.

3. Cong b 01 loai méi Paracoccus panacisoli sp. nov. DCY94"
phan lap tir dat trdng sam Ngoc Linh & Quang Nam trén Tap chi IJSEM.

KIEN NGHI

- Tiép tuc nghién ctu, tng dung chung Paracoccus panacisoli sp. nov.
DCY94" dén su phat trién cua cay sam
- Nghién ctu ng dung san xuat phan bon vi sinh tir cac ching phan
Iap c6 hoat tinh cao lam phéan bén cho cho cay Sam.
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