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TOM TAT

Cay yacon (Smallanthus sonchifolius), con dugc goi la sam dat, c6 nguén gbc ti ving nui Andes,
hién dang duoc quan tam dua vao trong trot tai Viét Nam. Ré cti yacon cé kha ndng tich tri ham
lugng cao carbohydrate dang fructooligosaccharide. Bay la polysaccharide khong thé tiéu hoa,
dugc biét dén la mot " prebiotic" cé thé hé trg diéu tri bénh tiéu dudng, béo phi va ung thu ruét
két nén ré cl yacon dugc danh gia co tiém nang Ung dung trong diéu tri cac bénh nay. Hién nay,
cé rat it nghién cliu vé tac dong clia vi sinh vat trong qua trinh tao cti cla cay. D& tim hiéu mdi lién
hé nay, bai bao trinh bay viéc dinh lugng téng s6 vi khuan hiéu khi & viing ré clia cay yacon qua hai
giai doan hinh thanh ré cd: giai doan trudc khi tugng ct va giai doan tugng cl bang phuong phéap
MPN (Most Probable Number). ¢ giai doan tuong cti cé su thay déi dang ké sé luong vi khuén ua st
dung carbohydrate so véi giai doan trudc khituong c. G ré tuong cl, sé luong vi khudn ua strdung
carbohydrate (9,3 x 10° MPN/mL) cao hon so véi vi khudn dinh duéng dam (9,3x10> MPN/mL). Két
qua phan lap da thu nhan dugc 22 chang vi khuan hiéu khi khdc nhau & ré cay yacon. Phan tich
phat sinh loai doan trinh tu gene ma hoa 165 rRNA véi moi 800R xac dinh cac vi khudn nay thudc 10
chi gém Burkholderia, Caulobacter, Myroides, Pantoea, Pseudomonas, Stenotrophomonas, Kosakonia,
Rhizobium, Enterobacter va Klebsiella. Su hién dién clia vi khudn thudc cac chi nay khéng gidng
nhau gilta cac phan khac nhau clia viing ré cay va cling co su khéc biét gilra giai doan trudc tuong
cU va giai doan tugng cu.

Tu khoa: MPN, qué trinh tao c0, Smallanthus sonchifolius, su hién dién cla vi khudn, trinh tu 165
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Yacon, Smallanthus sonchifolius (Poepp. et Endl.), 1a
loai ban thuén hoéa dugc tim théy tai viing nii Andes,
¢4 ré phat trién nhu bd phan luu trit dinh dudng &
nhiing loai da boi. Cing giéng nhu nhiing loai cay
daboikhac!, yacon dugc nhin giéng nhd vao than ré
(Hinh 1)>3. Phén ré clia ciy sé phinh to ra va phat
trién nhu mot bo phan du tri dinh duong cta cay
(hay con dugc biét dén la qua), dugc mo ta tuong tu
nhu khoai lang vé mét hinh thai nhung mong nudec,
c6 vi ngot v khéng chtia nhiéu tinh bot?, O ré cu,
yacon du trii hiu hét cac carbohydrate & dang fruc-
tan, cu thé hon la fructooligosacharide (FOS) va in-
ulin chiém 40-70% trong lugng kho ctia ré. Mot vai
carbohydrate khac nhu sucrose, fructose va glucose
chiém 15-40% trong lugng khé*. Mot nghién ctiu
ctia Guigoz® da cho thdy sy tiéu thu FOS c6 thé diéu
chinh céc vi khuén dudng rudt va c6 lgi trong viéc
néng cao stic khoe. Do do, FOS dugc xem la mot
“prebiotic” c6 thé dugc st dung nhu thanh phan chiic
néng ho trg trong diéu tri cdc bénh vé hé tiéu hoa va
cdc bénh man tinh nhu tiéu dudng va béo phi. Cay

yacon c6 kha ning thich nghi & cac nuéc nhu Brazil,
Nhit Ban, Han Qudc, Mé-xi-cd, New Zealand, My,
Nga, Estonia va Dai Loan®. Yacon c6 kha ning thich
nghi v6i nhiéu diéu kién khi hiu va mai trudng khac
nhau vi thé ¢4 thé san xudt khai thdc & cac nudc nhiét
déi. O Viét Nam, céy dugc trong tai Diic Trong (Lam
Dong).

Chu trinh phit trién ctia cay tu lic ndy mam dén lac
rala, ci, hoa, 130 suy kéo dai khoang 6-10 thang. Sau
22 ngay ké tii lic ndy mam (giai doan t=0), ciy bt dau
hinh thanh cip 14 dau tién va phét trién 14 (giai doan t
= 1), giai doan nay kéo dai khoang 16 ngay. Dén ngay
th 40, cay bit dau phan nhanh (giai doan t =2) va can
20 ngay d€ toan than déu phan nhanh. Trong 14 ngay
tiép theo (giai doan t = 3), cay ting trudng manh va
mo& rong d6 che phu. Giai doan hinh thanh ré tugng
ct (giai doan t = 4) bt d4u tit ngay thi 40, ré bit dau
phinh to va dy trii chit dinh duéng. O thoi diém 80
ngay, ciy budc vao giai doan hinh thanh ct ré va hinh
thanh choi (giai doan t = 5). Tai 122 ngay, cay bat dau
ra hoa (giai doan t=6) va sau 16 ngay, ciy két thuc sy
ra hoa ctia cum hoa déu tién. Sau 140 ngay ké ti lac
nay mam, cay hinh thanh va tdng trudng qua bé (giai

Trich dan bai bao nay: Van BTT, NhuN N Q, Hién T T T, Huong V T L. Khao sat su hién dién ciia vi khuan
lién quan dén qua trinh hinh thanh c & cdy yacon (Smallanthus sonchifolius). Sci. Tech. Dev. J. - Nat.
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Hinh 1: Phan ré (A) va phan than ré (B) cla S. smallanthus?

doan t=5,6) va tién vao pha ldo suy (giai doan t = 9)
(Hinh 2)”7.

Trong qué trinh canh tac tai Viét Nam, c6 nhiing ghi
nhéin vé ndt ré & viing ré cay yacon. Gia thuyét dua
ra 13 ¢6 sy ton tai nhém vi khudn anh huéng dén
quaé trinh phat trién cay, dac biét 1a nhém vi khuén
ndi sinh. Tuy nhién, chua c6 nhiéu tai liéu nghién
ctiu v€ sy da dang va nhiing anh hudng cta vi sinh
vat trong su phat trién ctia cdy yacon. Reina va cs
da thuc hién nghién ctu khao sat su da dang vi sinh
vat trong su 1én men ty phat ctia ca yacong. Sau khi
dugc khti trung va 16t vo, ct yacon dugc cho 1én men
trong céc lo thuy tinh vo trung véi nong d6 mudi duy
tri & 2%. Két qua ghi nhin nhiing nhém vi sinh vét
phén lap dugc tii ct yacon chii yéu bao gom nhiing vi
khuén uva 8m (6,2740,30 Log CFU/mL), Enterobacte-
riaceae (5,0430,6 Log CFU/mL) va mét s6 chiing ndm
men (3,24£0,28 Log CFU/mL). Phan 16n vi khuén ua
4m hién dién trong ct thudc nhém vi khuén lactic
(cht yéu la 3 chung thudc chi Leuconostoc: L. mesen-
teroides, L. pseudomesenteroides va L. citreum) v6i mét
d6 5,11£1,00 Log CFU/mL va ting dan theo thoi gian
dén mat do 8,00 Log CFU/mL sau 3 ngay lén men.
Lugng vi khuén Enterobacteriaceae giam sau 48 gid
1én men do d¢ pH giam va lugng ndm men dugc ghi
nhén thip nhit trong téng s6. Dong thai, chi ghi nhan
dugc chiung Staphylococcus waneri hién dién trong cti
yacon tuci (thdi diém 1én men t = 0)®. Trong khi dé,
cdc vi khuén noi sinh c6 kha néng gitp thuc ddy qua
trinh chuyén hoa cua cay, ting cudng sy phat trién
ré hodc gidm sy kéo dai ré. Ngoai viéc ting cudng su
phat trién cta thyc vét, ching con c6 kha ning bao vé
thuc vat khoi cac mam bénh va stress thong qua mot
loat cac co ché tryc tiép va gian tiép” .
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Trong khi d6, vi khuén ndi sinh c6 nhiéu ting dung
trong nong nghiép, y hoc va cdc nganh céng nghiép
khéc: cai thién sy phat trién cta thuc vat, thac ddy
kha niang dé€ khang d6i v6i céc stress sinh hoc va phi
sinh hoc, tao ra cdc chit chuyén hoa thi cdp c6 tiém
nang lam thudc. Sy phan b6 va ciu tric quan thé caa
cdc vi khuén ndi sinh chiu anh hudng cta dac diém
di truyén va tinh trang ctia ciy ky cht ciing nhu moi
trudng sinh thai '°. Ek-Ramos va cs cho ring cay dugc
liéu chiu tac dong manh mé bsi méi quan hé ndi cong
sinh v6i vi khuén chuyén biét ngay cang dugc cong
nh4n!!. Hiéu dugc vai tro ctia vi khuin noi sinh c6
thé gitip ting dung d€ nang cao ning suat va chitlugng
cay dugc liéu 10,

Nghién ctiu xac dinh thanh phan vi sinh vat c6 trong
céy yacon S. sonchifolius trong thuc nghiém theo cac
giai doan phét trién nhim danh gid sy hién dién ctia
vi sinh vét, phan 1ap va dinh danh dén cdp d6 chi cta
mot s6 vi khudn, dit nén tang cho cdc nghién cttu dnh
hudng cta vi khudn noi sinh dén hoat tinh sinh hoc
ct yacon; khao sat cdc diéu kién tdc dong dén hé vi
khuén ndi sinh nhdm ning cao tri lugng va ning suit
clia cay yacon.

VAT LIEU VA PHUONG PHAP

Tréng va thu mau

Cay yacon dugc trong trong vuon thic nghiém ctia Bo
moén Sinh ly thuc vat, Truong Pai hoc Khoa hoc Tu
nhién, Pai hoc Qudc gia Tp. HCM. Diéu kién nuodi
tréng & nhiét d6 32-36 °C, anh sdng tu nhién, tusi
moi ngay 1 14n vao 9 gid sang, bon phan hitu co méi
thang 1 14n. Cay dugc trong ti than ré (ct mam) vao
tudn thd 1 cta thang 3/2019 va dugc ldy méu & 2 giai
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Hinh 2: Tém tét cac giai doan phét trién clia cay yacon

doan. Giai doan 1: giai doan ph4n nhdénh (giai doan
trude khi tao ct t = 2; miu dugc ldy vao tudn thi 2
ctia thang 3/2019), bao gdbm méu than ré va chop ré.
Giai doan 2: giai doan tugng ct (t = 4; mau dugc ldy
vao tudn thi 2 ctia thang 4/2019), bao gébm mau than
ré, chop ré va ré tugng ct (Hinh 3).

Pinh lugng tdng sé vi khuan hiéu khi

MAu sau khi thu dugc rtia sach v6i nuGe cit vo trung
tit 2—3 14n, lac déu khti tring bing ethanol 70%, trong
5 phut, rtta sach cdn bang nudc cit vo trung tit 3—4
lan. Mau vat dugc nghién nat diéu kién vo trung va
nudi cdy tang sinh vi khuén trén méi trudng Cp (0,3%
cao thit, 1% pepton, 0,5% NaCl) va moéi truong GE
(2% glucose, 0,3% ethanol, 0,3% cao ndm men, 0,3%
peptone,) ¢6 bg sung nystatin (125 IU/5mL).

Vi khuén hiéu khi hién dién trong mau dugc dinh
lugng bang phuong phap MPN (Most Probable Num-
ber) ctia Mac Crady nham danh gid s6 lugng vi sinh
vat theo xdc sudt 16n nhat c6 thé ¢ trong mot don vi
thé tich mau (MPN/mL) 2.

Phan lap va khao sat cac dac diém hinh thai
vi khuan tif mau ré ct yacon

Huyén phu vi khudn sau budc dinh lugng tong sd vi
sinh vét hién dién dugc cdy ria 1 vong dich khudn trén
dia thach moi trudng tuong ung 1a Cp va GE c6 b6
sung 0,7% CaCO3, & § 30 °C trong vong 24 h 3. Tiép
theo, nhiing dang khudn lac khac nhau dugc lya chon
délam thudn va quan sat cac ddc diém hinh thai khuén

lac (dang khudn lac, kich thudc khuén lac, mit cit
ngang, bé mit khuén lac, mau sic khuén lac) va dic
diém hinh théi t€ bao (hinh dang, kich thudc, trang
thai Gram) 4.

Phan tich méi quan hé phat sinh loai dua
trén vung trinh tu gene ma héa 16S rRNA

Céc chung sau khi dugc xdc dinh cic dic diém khudn
lac va dic diém t€ bao dugc thuc hién tach chiét va
thu nhin DNA b gene. San phdm PCR dugc giai ma
mot phan trinh ty ving 16S rDNA bang moi 800R (5’-
TACCAGGGTATCTAATCC-3’). Tiép theo, trinh ty
DNA cta tiing chuing dugc gan véi nhau theo nguyén
tac bd sung nhd vao cong cu sdp giong tiing cip (pair -
wise aligment). Trinh ty ctia chuing khao sét dugc sap
giéng bing phian mém BioEdit!>. Cay phat sinh loai
dugc xay dung bang chuong trinh MEGA phién ban
7.01 v6i 1.000 14n 13p lai theo phuong phép Neighbor
- Joining ctia Saitou va Nei (1987) 16,

Théng ké, x i ly sé liéu

S6 liéu dugc xu ly, théng ké bang phan mém MS -
Excel phén tich két qua Anova nhim xem xét muc y
nghia thong ké. Su khéc biét co y nghia ¢ miic xdc
sudt p= 0,05.

KET QUA VA THAO LUAN
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Hinh 3: Anh mau dugc thu lam thi nghiém: (A) mat c&t ngang mau than ré & giai doan 1, (B) mau chop ré & giai

doan 1 va (C) mau ré tugng cl & giai doan 2

Téng s6 vi khuan hié€u khi hién dién & hai
giai doan hinh thanh ré ca yacon

Hinh 4 cho thdy c6 sy thay ddi vé tdng s6 vi sinh
vat hiéu khi & tiing giai doan va cic bo phan khac
nhau ctia phdn ré. Trén moi trudng GE, téng s6
vi khuén hiéu khi ghi nhan & ré tugng cu (9,3x10°
MPN/mL) cao hon hén trén méi trudng Cp (9,3x103
MPN/mL). bBiéu nay chiing t6 c6 sy khdc biét vé mit
d0 vi khudn gitta cdc nhém vi khudn khéc nhau hién
dién & ré tugng ci. Moi trudng GE, ngoai ngudn
dam, con dugc bé sung ngudén carbon bao gom glu-
cose va ethanol, d4y la méi trudng phtt hop cho cac
nhém vi khudn c6 khd ning chuyén hoa glucose va
ethanol thanh cdc acid hiiu co, dic biét 1a cdc nhém
vi khuén c6 kha ning kich thich ting trudng thuc
vat. Diéu kién nay ciing tuong dong véi thanh phan
dinh dudng dugc cua cdy yacon. Trong d6, thanh
phén chinh ctia sinh khéi ré yacon la nudc, chiém trén
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70% trong lugng tuci. Ré ct chi chia 0,3-3,7% pro-
tein nhung 70-80% chat kho6 bao gom saccharide, chu
yéu la dang fructan chiém tit 40% dén hon 70% trong
lugng kho, bao gébm FOS va inulin, ngoai ra mot vai
carbohydrate khac nhu sucrose, fructose va glucose
chiém khoang 15-40% trong lugng kho*!7. Ré ci ya-
con con chita polyphenol (2.030 mg/kg) véi chloro-
genic acid chiém uu thé (48,5£12,9 mg/kg). Trong s6
céc acid amin, tryptophan dugc dinh lugng véi ham
lugng cao (14,647,1 mg/kg) '8. Tryptophan dugc biét
dén la tién chét ctia cac con dudng sinh tng hop cac
hop chit chit diéu hoa sinh trudng & thuc vat va mot
6 loai vi khuén 1°.

O giai doan trudc tugng cti, t8ng s6 vi khudn hiéu
khi hién dién trong chép ré ghi nhan dugc trén
moi trudng GE 1a 2,4x10* MPN/mL dén 9,3x10°
MPN/mL trén moéi trudng GE; tif 9,3x10> MPN/mL
dén 4,3x10* MPN/mL trén moi trudng Cp. Trong khi
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Hinh 4: Téng s6 vi khudn dinh lugng bang phuang phap MPN trén méi trudng GE va Cp hién dién trong mau ré

cli yacon

d6, chi s6 nay ghi nhan & than ré trén moi trudng
GE va Cp lan luot 1a 9,3x10* MPN/mL va 9,3x10*
MPN/mL. C6 thé thdy, t6ng s6 vi khudn hiéu khi hién
dién trong thin ré nhiéu hon téng s6 vi khudn ghi
nhéan dugc trén chop ré trong giai doan phin nhanh
& cay yacon. O giai doan tugng ct, t8ng s6 vi khun
hiéu khi trén miu chép ré c6 xu huéng ting tli 2,4x10%
MPN/mL dén 9,3x103 MPN/mL trén moi trudng GE;
tii 9,3x10% MPN/mL dén 4,3x10* MPN/mL trén méi
trudng Cp. Trong khi d6, d6i v6i mau than ré, téng
s6 vi khudn hiéu khi lai gidm tir 9,3x10* MPN/mL
xudng con 4,3x10* MPN/mL trén ca hai méi trudng
GE va Cp. Diy 1a giai doan ré bit ddu tugng ca va
dién ra cac hoat dong sinh tdng hgp va tich tri cic
ngudn carbohydrate. Két qua cho thdy sy hién dién
ctia vi khuén noi sinh c¢6 sy thay ddi gitta cac vi tri
khéc nhau trén céy va gitia hai giai doan. Theo Itaya
va cs (2002), hoat dong cuia cac enzyme sucrose 1-
fructosyl transferase, fructan 1-fructosyl transferase
va fructan 1-exohydrolase trong than ré va ré cu ctia
cdy yacon trong qua trinh sinh truéng duéi diéu kién
dong rudng ghi nhin cao hon khi ciy bat dau tao cu
(cay 3 thang tudi) va & giai doan ra hoa (ciy 7 thang
tudi). Viéc phan tich cac hoat tinh clia enzyme gop
phén tim ra vi tri va giai doan thich hgp d€ cho ham
lugng FOS cao tii ciy yacon. Nghién cttu cling chi ra
rdng cac hoat dong sinh t6ng hgp dién ra manh hon
& giai doan ddu va cao hon & than cay so véi 6 ré cu
yacon, trong khi hoat dong thuy phan chiém uu thé &
giai doan sau, chtl yéu khi 1-kestose va nystose dugc
sti dung 1am co chdt?’. Nhu vay, c6 thé sy hién dién
ctia cac vi khudn noi sinh ¢ méi quan hé tuong quan
v6i hoat dong bién dudng cta cdy yacon, dic biét la
giai doan bat dau hinh thanh ré ct.

Phan lap va khao sat dic diém hinh thai cac
ching vi khuan thu nhan dugc tir cdic mau
ré cli yacon

Két qua phén 1ap thu dugc 22 chuang thudn tit mau
thén ré, chop ré 6 giai doan 1 (giai doan trudc tao ctr)
va tit mau thén ré, chdp ré va ré tugng cu § giai doan
2 (giai doan tugng ct) (Bang 1).

Da s6 cac chung vi khudn phén lap dugc c6 dang tron,
bé mit khudn lac tron, béng (tuy nhién c6 6 ching c6
kha néng tao nhdy chi thu nhan dugc trén moi trudng
GECA: YC-II-G-A, YC-III-G-1a, YC-III-G-1b, YC-
IV-G2, YC-V-G2, YC-VI-G), kich thu6c khuén lac
don do dugc tit 0,1-2,0 mm (riéng chang YC-III-
G-1la c6 kich thuéc 1én dén 4 mm), mép khuédn lac
nguyén, mau sic co ban: trang duc va mau be (dic biét
khuén lac chung YC-II-Cp-B2 ¢6 mau vang) (Hinh 5).
Dong thoi, két qua nhuém Gram ghi nhin 22 ching
déu c6 dic diém Gram am, t€ bao c¢é dang hinh que
(Hinh 6A) va que cut (Hinh 6B).

Phan tich trinh tu viing gene ma héa 16S
rRNA

Hai muoi hai doan trinh ty gene ma hoéa 16S rRNA
vGi moi 800R dugc thu nhan. Cac trinh tu gene dugc
tiép tuc phan tich va ti€én hanh xay dyng cay phét sinh
loai véi cic loai chudn trén ngan hang gene ciia NCBI
theo phuong phap Neighbor - Joining.

Két quad xac dinh 22 ching vi khuin thu nhén
thudc 10 chi: Burkholderia (YC-I-G va YC-V-G1)
(Hinh 7), Caulobacter (YC-IV-G2) (Hinh 8), My-
roides (YC-II-Cp-B2) (Hinh 9), Pantoea (YC-II-G-
A) (Hinh 10), Pseudomonas (YC-I-Cp3 va YC-II-Cp-
2b) (Hinh 11), Stenotrophomonas (YC-V-Cp va YC-I-
Cp2) (Hinh 12), Kosakonia (YC-I-Cp1 va YC-V-G2)
(Hinh 13), Rhizobium (YC-II-G-A) (Hinh 14), En-
terobacter (YC-1I-Cp-B1 YC-II-Cp-A2, YC-III-G.1a,
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Bang 1: Cac chiing vi khuan phan lap dugc tir cdc mau ré cli yacon & 2 giai doan phat trién cia cay

Giai doan Mau yacon

Giai doan 1 Thén ré
Chop ré

Giai doan 2 Curé
Than ré
Chop ré

Tén chiing

YC-I-G, YC-I-Cpl, YC-I-Cp2, YC-I-Cp3, YC-II-Cp-BI,
YC-II-Cp-B2

YC-II-G.A, YC-TI-Cp-Al, YC-II-Cp-A2

YC-II-G-1a, YC-TII-G-1b, YC-IV-G1, YC-IV-G2,
YC.II-Cp-1a, YC-III-Cp-1b, YC-ITI-Cp-2b

YC-V-GI, YC-V-G2, YC-V-Cp

YC-VI-G, YC-VI-Cpl, YC-VI-Cp2

Hinh 5: Khuan lac 1 ngay tudi cGa 3 chling: (A) YC-V-G2 trén méi truéng GECA, (B) YC-IV-G2 trén méi trudng GECA
va (C) YC-I-Cp1 trén méi trudng Cp

NS 2
i Eap LY Vi

10um

’
4 "
v £
~ g ™
" p i
P -
. s :
2= 10um
- e

Hinh 6: Hinh anh nhuém Gram cta chiing YC-II-G-A (A) va chiing YC-I-Cp1 (B) véi chiing véi chiing d6i ching B.

subtilis

YC-III.G-1b, YC-VI-G va YC-VI-Cp2) (Hinh 15) va
Klebsiella (YC-III-Cp-1a, YC-III-Cp-1b, YC-VI-Cpl
va YC-II-Cp-Al) (Hinh 16).

Dua trén 10 ciy phat sinh loai dugc x4y dung béng
phuong phap Neighbor - Joining clia Saitou va Nei
theo két qua gidi trinh ty gene viing 16S rDNA, thu
nhan dugc 20 chiung thudc 10 chi (Bang 2). Trong
d6, ghi nhin dugc 2 chung thudc chi Bulkhoderia, 1
chtng thudc chi Caulobacter, 1 chting thu¢c chi My-
roides, 1 chiing thudc chi Pantoea, 2 chting thugc chi
Pseudomonas, 2 ching thudc chi Stenotrophomonas,
2 chiaing thudc chi Kosakonia, 1 ching thudc chi Rhi-
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zobium, 5 chung thudc chi Enterobacter va 3 ching
thudc chi Klebsiella. HAu hét cic chi da dinh danh
déu dugc ghi nhin trong cac cong bé trude day vé vi
khuén néi sinh & mot s6 cay trong khac. Cu thé, Kleb-
siella pneumoniae gitp gia ting ning sudt chat kho,
ham lugng N t6ng ctia chdi cay co lta mi (Triticum
aestivum)?'. Vi khuin Enterobacter va Burkholderia
dugc phén 1ap tit viing ré cdy hoa huéng duong c6 kha
ndng phén giai lan thong qua viéc tao ra siderophore
va cic hgp chit indole??. Hong va cs da tim thiy
Stenotrophomonas maltophilia va Bacillus sp. trén cu
nhan sam (Panax ginseng), loai thuc vat c6 chia dugc
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Burkholderia cepacia ATCC 254167 (U96927)

Burkholderia cenocepacia LMG 166567 (AF148556)

€720937)

Burkholderia vienamiensis LMG 10929" (AF097534)

7im Burbholderia seminalis DSM 23517 (AMT747631)

YC-1-G (LCT20938)

Burkholderia meiallica R-16017F (AM747632)

Burkholderia stagnalis LMG 281567 (LK023502)

Burkholderia pyrrocinia LMG 14191" (U96930)

Burkholderia difiusa R15930" (AM747629)

98— Burkholderia ambifaria LMG 19182" (AF043302)
Burkholderia giumae LMG 21967 (U96931)

Burkholderia gladioli NBRC 137007 (AB680484)

Burkholderia mallei ATCC 233447 (AF110188)

- Burkholderia thailandensis E264" (U91838)

%

HKI 4567 (AM4203C
Koe

00050

Hinh 7: M6i quan hé phat sinh loai ctia 2 chiing YC-I-
Gva YC-V-G1. Cay phét sinh loai dugc xay dung dua
trén doan trinh tu gene ma héa 16S rDNA c6 d6 dai
675 bp theo phuong phap Neighbor - Joining.

Caulobacter vibrioides DSM 9893T (AJ227754)
— Caulobacter flavus RHGG3T (KR086403)
Y C-1V-G2 (LCT20939)
# \Caulobacter segnis MBIC2835" (AB023427)
Caulobacter mirabilis FWC 387 (AJ227774)
— Caudobacter rhizosphacrae TF14T (KX792139)
Caulobacter henricii ATCC 152537 (AJ227758)
Caulobacter profindus DS48-5-2" (KF360052)
_|7w [ Caulobacter ginsengisoli Gsoili 3177 (AB271055)
9l Caulobacter daechungensis H-E3-2" (JX861096
Asticcacaulis excentricus DSM 47247 (AJ24719:

ol

Koue

0.0050

Hinh 8: Méi quan hé phat sinh loai ctia chiing YC-
IV-G2. Cay phét sinh loai dugc xdy dung dua trén
doan trinh tu gene ma héa 16S rDNA c6 d6 dai 638
bp theo phuong phap Neighbor - Joining.

o YC-1I-Cp-B2 (LCT20948)
wd | Myroides edoratimimus CCUG 393527 (AJ854059)
L Myroides profindi strain D25" (NR 118642)

Myroides xuanwuensis TH-19" (HF947513)
Myroides marinus 18-087 (GQ857652)
Muyroides phaeus MY 15" (GU253339)

Myroides injenensis M09-0166" (HQ671078)
Myroides albus BIT-d17 (MK734183)

Myroides guanonis IM13" (HE663456)

Myroides odoratus DSM 28017 (NR 115494)
Myroides indicus UKS3T (KC906253)

NBRC 149487 (AB680718)
Knue
00

Hinh 9: M&i quan hé phat sinh loai cta ching YC-
II-Cp-B2. Cay phat sinh loai dugc xay dung dua trén
doan trinh tu gene ma hda 16S rDNA c6 d6 dai 638
bp theo phuong phap Neighbor - Joining.

’ % Pantoea calida 1400/07" (GQ367478)
6l Pantoea gaviniae A18/07" (GQ367483)

——— Erwinia cypripedii DSM 3873 (AJ233413)
YC-11-G-A (LC720949)

 Pantoea dispersa LMG 26037 (DQ504305)

9| [~ Pantoea wallisii LMG 26277" (JF295057)
YT——— Pantoea eucrina LMG 2781" (EU216736)
Sodalis glossinidius DSM 16929" (M99060)

Knue
0.0050

Hinh 10: M6i quan hé phat sinh loai clia chting YC-II-
G-A. Cay phat sinh loai dugc xay dung dua trén doan
trinh tu gene ma hoa 16S rDNA c6 d6 dai 619 bp
theo phuong phap Neighbor - Joining.
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2 YC-1-Cp3 (LC720950)
{L Pseudomonas mendocina ATCC 254117 (M59154)
_&’{ Pseudomonas alcaliphila AL15-21" (AB030583)
o Pseudomonas psewdoalcaligenes JOM 59687 (AB021379)
Pseudomonas oryzihabitans KCB00S" (F1824120)
Pseudomonas alcaligenes PNP-Y3T (FJ455454)
C-111-Cp-2b (LC720951)
Pseudomonas resinovorans SPR1T (HQ198585)
Pseudomonas nitroreducens IAM 14397 (D84021)
Pseudomonas oleovorans 1AM 15087 (D84018)
Acinetobacter calcoaceticus CCGE2220" (BUS67308)

Koue

0.020

Hinh 11: M&i quan hé phét sinh loai ctia 2 chiing
YC-I-Cp3 va YC-lII-Cp-2b. Cay phét sinh loai dugc
xay dung dya trén doan trinh tu gene ma hda 16S
rDNA c6 d6 dai 646 bp theo phuang phép Neighbor
—Joining.

s;[5mmn.q-y/ummm nitritireducens L27 (AJ012229)
2 Stenotrophemonas terrae R-32768" (AMA03589)
{ Stenotrophomonas humi R-327297 (AM03587)
= Stenotrophomonas acidaminiphila AMX 197 (AF273080)
{ Stenotrophomonas dacjeonensis MIDT (GQ241320)
T [ Stenotrophomonas ginsengivoli DCYO1" (DQ109037)
S koreensis TR6-01 (AB166885)
Stenotrophomonas rhizophila e-pl0" (AJ293463)
Stenotrophamonas chelatiphaga LPM-5" (EUS73216)
YC-1-Cp2 (LCT20954)
Stenatrophomonas maltophili IAM 124237 (AB294553)
a2l YC-V-Cp (LC720953)
#1= Stenorrophomonas pavanii LMG 25348" (HQ641452)
Pseudomonas aeruginosa DSM 50071" (HE975271)

Hinh 12: M&i quan hé phat sinh loai clia 2 chling YC-
V-Cp va YC-I-Cp2. Cay phat sinh loai dugc xay dung
dua trén doan trinh tu gene ma hoéa 16S rDNA c6 do
dai 657 bp theo phuong phéap Neighbor - Joining.

/C-H1-Cp-1a (LCT20955)
Cp-1h (LCT20956)
2YC-II-Cp-Al (LCT20957)
YC-VI-Cpl (LCT20958)
Klebsiella pneumonia subsp. rhinoscleromatis ATCC 138847 (Y17657)
Klebsiella singaporensis LX3" (AF250285)
[Klesbsiella pneumoniae subsp. pneunioniae DSM 30104Y (X87276)
Klebsiella variicola F2R9T (AJT83916)
Klebsiella pneumoniae subsp. ozaenae ATCC 112967 (AF130982)
- Pantoea eucrina LMG 2781" (EU216736)

s

Knue
00050

Hinh 13: M&i quan hé phat sinh loai clia 2 chling YC-
V-G2 va YC-I-Cp1. Cay phat sinh loai dugc xay dung
dua trén doan trinh ty gene ma héa 16S rDNA c6 do
dai 637 bp theo phuong phap Neighbor - Joining.

rRhizobium gallicum R602sp' (U86343)
FRhizobium mongolense USDA 1844" (US9817)
hizobium yangli SH22623" (AF003375)
Rhizobium loessense CCBAU 7190BT (AF364069)
LRhizobium alamii GBVOL6" (AM931436)
— Rhizobivm hainanense 166™ (U71078)
Rhizobium indigoferac CCBAU 710427 (AY034027)
YC-IV-G1 (LC720952)
Rhizobium soli DS-42 16" (NR 115996)
Bradyrhizobium japonicum LMG 6138" (X66024)

Knue
00100

Hinh 14: MGi quan hé phatsinh loai ctia chiing YC-II-
G-A. Cay phat sinh loai dugc xay dung dua trén doan
trinh tu gene ma hoéa 16S rDNA ¢ d6 dai 636 bp
theo phuong phap Neighbor - Joining.
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Enterobacter ludbigii EN-119" (AJ853891)
! LMG 2683 (296079)
T obei CIP 105566 (AJ508301)
al 1Y 20044)
tabaci YIM Hb-3" (KP990658)
o1lb veon1-Cp-A2 (LCT20943)
YCAILG-1a (LCT20947)

1-G-1b (LCT20946)

M60517 (AB004744)

us LMG 26937 (796078)

2)

oli LF7' (GUR14270)

— Enterobacter aerogene JCM1235" (AB004750)

Xenorhabdus nematophila ATCC 190617 (NR115575)

Kaue
' 1
00100

Hinh 15: M&i quan hé phét sinh loai clia 6 chiing
YC-II-Cp-B1, YC-II-Cp-A2, YC-III-G-1a, YC-III-G-1b, YC-
VI-G va YC-VI-Cp2. Cay phét sinh loai dugc xay dung
dua trén doan trinh tu gene ma héa 16S rDNA c6 do
dai 643 bp theo phuong phap Neighbor - Joining.

4 YC-III-Cp-1a (LC720955)
YC-II-Cp-1b (LC720956)
2 YC-II-Cp-A1 (LC720957)
YC-VI-Cpl (LCT720958)

= 'Klebsiella pneumoniae subsp. rhinoscleromatis ATCC 13884" (Y17657)
[ Kiebsiella singaporensis LX3T (AF250285)
1 [ﬂwrﬂa » subsp. peumoniae DSM 301047 (X87276)
K /a F2ROT (A1783916)
" Kiebsiella pneumoniae subsp. ozaenae ATCC 11296" (AF130982)
Pantoea eucrina LMG 2781" (EU216736)

Ko
00050

Hinh 16: M&i quan hé phat sinh loai clia 4 chingYC-
III-Cp-1a, YC-ll-Cp-1b, YC-VI-Cp1 va YC-II-Cp-AT1. Cay
phét sinh loai dugc xay dung dua trén doan trinh
ty gene ma héa 16S rDNA c6 do dai 636 bp theo
phuaong phap Neighbor - Joining.

liéu quy goi la ginsenosides. Céc vi khuén nay da dugc
xac dinh c6 vai tro tic ché sy phat trién cta ndm sgi
giy bénh trén ré ciy nhan sim2*. Trong khi d6, Pseu-
domonas fluorescens dugc tim thdy trén ré cay dinh
ling den (Atractylodes lancea), mét loai cay thao dugc
ctia Trung Qudc véi vai trd quan trong trong kich
thich ting trudng ré, cung cép carbohydrate cho céy,
tang cuong kha nang quang hgp va tich luy ham lugng
sesquiterpenoid, mot chat dugc nghién ctu c6 hoat
tinh khang viém, tic ché su phat trién ctia khéiu... 24,
Trong mot nghién ctiu vé hé vi khuén ndi sinh trén
sam ngoc linh (Panax ginseng), Fu va cs da xac dinh
céc vi khuén Burkholderia sp. c6 kha nang gitp ting
cuong ham lugng ginsenoside Rg3, 1a hoat chét chinh
thanh phan cia nhan sam chéng oxy héa, chéng ung
thu, qué trinh chéng viém va diéu hoa sinh hoc?°.
Nam 2020, hai chang vi khudn thu¢c chi Rhizobium
g6m S-93T va S-62 da dugc phan 14p tu hai loai khoai
ma& nudc (Dioscorea alata L. va Dioscorea esculenta L.)
trong trong diéu kién dit kiém, nghéo dinh dudng
trén ddo Miyako, Okinawa, Nhat Ban. Céc chiing vi
khufn n¢i sinh nay da dugc xdc dinh c6 kha nang c6

dinh dam?°. Bén canh d6, nhém tac gia Nguyén Thi
Tam va cs da phén 14p dugc 45 chung tii cac bd phin
thén ré, 14 va cudng 14 cy sam (Panax vietnamensis)
thu & Quang Nam, trong s6 dd, chung SK32 thuc
chi Enterobacter c¢6 hoat dd B-glucosidase cao vugt
troi lam tién dé cho cdc nghién ctu chuyén héa gin-
senoside Rb1 thanh Rd va Rg3 tiép theo?’. Ngoai ra,
Takada va cs dd phan l4p céc chung vi khuén ¢ dinh
dam tit cdc mau than va ré ctia cay khoai m& nuée va
dinh danh cac chiung thudc cic chi Bacillus, Cohnella,
Rhizobium, Kosakonia, Azospirillum, Pantoea, Dyella,

Enterobacter va Ralstonia?8.

KET LUAN

Su hién dién ctia vi khuén dugc ghi nhén c6 su thay
d6i gitia cdc mau than ré, chop ré va ré tugng ct ciing

M N«

nhu gitia “giai doan trudc tugng ct” va “giai doan
tugng ctt” & cay yacon. Trong d6, mat do vi khuén ghi
nhén cao hon & giai doan tugng ct va cic vi khudn
ua st dung ngudn dinh dudng carbohydrate chiém
uu thé hon cdc vi khuén ua st dung ngudn dam. Tu
cdc mau nay, 22 ching vi khuén dugc phan lap va
dinh danh dya trén phén tich ving trinh tu 16S rDNA
thu¢c 10 chi, bao gom Burkholderia, Caulobacter,
Myroides, Pantoea, Pseudomonas, Stenotrophomonas,
Kosakonia, Rhizobium, Enterobacter va Klebsiella.
Hau hét cac chi vi khuén nay da dugc tim thdy va ghi
nhén c6 vai tro trén mét s6 cay trong khéc.

DANH MUC CAC TU VIET TAT

MPN: Most Probable Number
FOS: fructooligosacharide
RNA: ribonucleic acid

DNA: deoxyribonucleic acid
16S: ribosome 16S

cs: cong su

DAO DUC TRONG CONG BO

Cic tac gid dong y khong c6 bat ky xung dot lgi ich
nao lién quan dén cac két qua da cong bé.

PONG GOP CUA TAC GIA

Bui Thi Thu Van 1én ké hoach, thu thép cac di liéu,
thao ludn cac két qué nghién ctu, viét ban thao.
Nguyén Ngoc Quynh Nhu thyc hién thi nghiém, xt
1y s6 liéu, hinh anh.

Tran Thi Thanh Hién cung cip mau va thong tin cay
yacon.

Vit Thi Lan Huong dinh huéng, xt ly di liéu trinh ty,
thao luén két qua nghién ctiu, hoan chinh ban thao.
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Determination of the bacteria present along with the tuberous
root formation in yacon - Smallanthus sonchifolius

Bui Thi Thu Van”, Nguyen Ngoc Quynh Nhu, Tran Thi Thanh Hien, Vu Thi Lan Huong

ABSTRACT
Yacon (Smallanthus sonchifolius), a plant traditionally grown in the Northern and Central Andes, is
. recently cultivated in Vietnam. The edible storage roots of yacon contain a large amount of carbo-
Use your smartphone to scan this hydrate during the form of indigestible fructooligosaccharide (FOS), which functions as a prebiotic
QR code and download this article and gives positive effect during the treatment of obesity, diabetes, and colorectal cancer. Thus,
yacon root is expected to be a good dietary supplement for patients with these diseases. There
has been limited research about the impacts of microorganisms on the tuberous root formation of
yacon. Therefore, this paper present the enumeration of aerobic bacteria in the root area at the two
growing stages, before and in the early stage of the tuberous root formation, of yacon by MPN (Most
Probable Number) method. The obtained results show a significant change on the amount carbo-
hydrate metabolism bacteria presence in yacon roots between the two growing stages. Besides,
there are more carbohydrate metabolism bacteria (9,3 x 103 MPN/mL) in tuberous root than protein
metabolism bacteria (9,3x10> MPN/mL). The isolation of aerial bacteria from yacon roots found 22
strains, which are assigned into the 10 genera including Burkholderia, Caulobacter, Myroides, Pan-
toea, Pseudomonas, Stenotrophomonas, Kosakonia, Rhizobium, Enterobacter , and Klebsiella based on
the phylogentic analysis of the so-called 800R 16S rRNA gene sequences. The appearance of those
genera in difference parts of yacon root is not the same. The presence of difference genera is also
shown in the roots at the two growing stages.
Key words: bacterial presence, MPN, Smallanthus sonchifolius, tuberous root formation, 16S rDNA
sequence
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