49513201 : €NU1IHIYARIING
o o w A =) a A o
fdidy - AT/ nnanseury wilwauas; Weeyuinglne suaiiGedusin, maswuna
AUANTIANIINENIN LazduAl/ BU16S rDNA/ Woawuae
a o o o 1Y wva = a Aa A
FUYUD AWHINA : MTIVUAADBULNNAUFATTUZAVANTANNTUATVOWUANTEN
v A s (2 a A s = Ja  d
won laninlusinvesiisayuInslne. emsdnlsoudanentinus - wet. a3, Hadsse weddail,

A3. 59051 1IUNNY LAY 37, AT, Wil3 RES179: 237 Wi,

ﬁnﬂﬂﬁﬁﬂ‘]&m%@lmﬂﬁldifJ‘ﬁllﬂﬂlligl}inﬂﬂllﬁWﬂm@ﬁﬁ%ﬁuu]lWihlﬂﬂ 1dun namsev1n AT
uaz vlvauas $wau 56 eeiug wuh Lﬂ‘ﬁanﬂmﬂﬁuﬁmmmw D-glucose, D-fructose,
D-galactose, D-mannose, L-arabinose, mannitol, proline, DL-alanine, L-alanine, L-ornithine
monohydrochloride, L-glutamine i8¢ casein Auuvaesmsuey uazaunsald DL-lysine, DL-valine,

DL-phynyl alanine, ammonium molydate-4-hydrate (lQ¢ proline Fuumnaslulasiou L%@Tﬂﬂf’f’miﬂﬂejﬁ

Y A

ANUAMUMUAD ceftazdime (30 ng) ampicillin (30 pg) 4482 chloramphenicol (30 pg) ﬁmilﬁﬁﬂg'lﬂﬂﬂ pH
5.0 waz 6.5 Nguugl 20 uaz 30 esruraFed uaziszauAUdUTUVEY NaCl 0 1Az 0.2 M i
anuensnlumsdunsied  1AA  Taslimanududuues TAA  ogszWdne 4.310:0.672 A9
4
34.757+0.178 pg/ml MNMIAATIZHAIAUHEIAG o Indueddu 165 tDNA 1AFesuau 28 deus
= =\ o v A = J = 1Y 9 1 d" a A
nlFeuieudnuiionglo Inavesdu 165 rDNA AugIUdeya GenBank WU iFouuaiiGelusinasiy

4
Y @
AdeAdn Uy lu genus Pseudoalteromonas, Ralstonia-Cupriavidus, Rhizobium, Sinorhizobium 2%

~

. . d’l A A A kY =2 o dy . . dy =
Bradyrhizobium L‘I)”EJ!!‘]Jﬂ‘lflliEJ’IJﬂJi"Iﬂﬂ’JTJLﬂi’EJ"UTJﬂﬁ"Iﬂﬂﬁ\iﬂﬂl"]ﬁ’f)slu genus Rhizobium UAZIYDUUANLITY
P

Y
Yusnm lvaunsndrendetui¥elu genus Rhizobium, Sinorhizobium Wag Bradyrhizobium Na41niy

J o a

v A d? o o a do o = 4 =) . 1 dy ~
ARADNIEDIIUIU 5 TYNUD uWﬂJW’Jlﬂﬁ%‘HﬁWﬂUu’JﬂaI@‘lﬂWUENU‘L! nifH 1ag nodC NUIN 1¥0N

a

o

v A ) A o a a J ~ Y =2 o j’
ARADNIINAIIN  NINUATDVUII uawnllwaumnmﬂumﬂa%"]:nwumau nifH Ad1eARINULYe 11
A

[l
v A

v
@ o 4
genus Bradyrhizobium Waz Sinorhizobium UazienfadonnAs LAz e Imauaalidrduiiong 1o lnd
9
VOSOU nodC AdwARTUYO U genus Bradyrhizobium Wag Sinorhizobium TUMIAAYININTTUV
¢ A o daa ¢ A '
oy lmioaviuaa wui Wonnmenuginenssuen lsieanuaailu extracellular enzyme ganan
. &£ daa P & y 1 & o ¢
intracellular enzyme Taaroniinanssueonlel acid phosphatase GINGA 1aun IFoFIgNUY DASA
A daa ¢ . a y 1 & o o
68062 t¥onTnINs e a3 neutral phosphatase L101g alkaline phosphatase §4NgH 1dun IFOMIINUTE
1 a A [ A 1A o 4
DASA 68056 aoundnu1ansnavesiledents o Ninanenanssuveuenlal phosphatase YooY
o @ Voo o A a
WUT DASA 57020 DASA 68056 tiag DASA 68066 W31 11938 D-fructose UHalumsiunINTsnvoa

ou a9 acid phosphatase, neutral phosphatase (181¢ alkaline phosphatase il extracellular enzyme

MAIHIYATIING HunaIneas umIimededailing msfinu 2552
=

ABUOFDUNANH Y.
A A A (=R a a J

AMeUBFDDINTINUTAMINNUNUT 1. e y S K S



49513201 : MAJOR : MICROBIOLOGY
KEY WORDS : INDIGOFERA TINCTORIA/ PUERARIA MIRIFICA/ DERRIS ELLIPTICA;
THAI MEDICINAL PLANTS/ ROOT NODULE BACTERIA / NUMERICAL
ANALYSIS/ 16S rDNA GENE/ PHOSPHATASE
CHONCHANOK LEELAHAWONG : MOLECULAR CHARACTERIZATION AND
BIOCHEMICAL PROPERTIES OF ROOT NODULE BACTERIA ISOLATED FROM THAI
MEDICINAL PLANTS. THESIS ADVISORS : ASST. PROF. NEELAWAN PONGSILP, Ph.D.,
ACHARA NUNTAGLJ, Ph.D., AND ASSOC. PROF. NEUNG TEAUMROONG, Ph.D. 237 pp.

Fifty-six strains of root-nodule bacteria isolated from Thai medicinal plants
(Pueraria mirifica, Derris elliptica and Indigofera tinctoria) were characterized. All isolates
utilized D-glucose, D-fructose, D-galactose, D-mannose, L-arabinose, mannitol, proline, DL-
alanine, L-alanine, L-ornithine monohydrochloride, L-glutamine and casein as sole carbon
sources. They could use DL-lysine, DL-valine, DL-phynyl alanine, ammonium molydate-4-
hydrate and proline as sole nitrogen sources. Most isolates showed resistance to ceftazdime
(30 pg) ampicillin (10 pg) and chloramphenicol (30 ug). They grew well at pH 5.0 and 6.5. The
optimum temperatures were 20 and 30°C. They were able to grow at 0 and 0.2 M NaCl. The
concentration of IAA produced by these isolates ranging from 4.310 £ 0.672 to 34.757 + 0.178
pg/ml. The 16s rDNA sequence of 28 strains were analyzed. The bacterial strains from root
nodules of Indigofera tinctoria were similarly related to genera Pseudoalteromonas, Ralstonia-
Cupriavidus, Rhizobium, Sinorhizobium and Bradyrhizobium. The strains from root nodules of
Pueraria mirifica were related to genera Rhizobium and Bradyrhizobium, while the strains
from Derris elliptica were related to members of genera Rhizobium, Sinorhizobium and
Bradyrhizobium. Five strains were selected to analyze nifH and nodC genes. The results
indicated that nifH gene of symbionts isolated from Indigofera tinctoria, Pueraria mirifica and
Derris elliptica correlated with nifH of genera Bradyrhizobium and Sinorhizobium. The nodC
gene of symbionts isolated from Indigofera tinctoria and Derris elliptica correlated with nodC
of genera Bradyrhizobium and Sinorhizobium. Then, phosphatase activities were studied in all
strains. They had extracellular enzyme activitity higher than intracellular enzyme activity. The
highest level of acid phosphatase activitiy was generated by the strain DASA 68062. While
the highest level of alkaline and neutral phosphatase activities were generated by the strain
DASA 68056. Furthermore, factors influencing phosphatase activities were studied in the
strains DASA 57020, DASA 68056 and DASA 68066. The result showed that D-fructose
increased acid phosphatase, neutral phosphatase and alkaline phosphatase of extracellular
enzyme.
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