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Abstract

Purple non-sulfur photosynthetic bacteria (PNSB) are an interesting microbial group to produce
exopolymeric substances (EPS). PNSB is highly productive and used a variety of carbon sources. However,
the optimum culture conditions for EPS production are still less studied. In addition, the EPS has been used
more in medical applications. Thus, this research aims to study the optimum conditions for EPS production
from Rhodopseudomonas palustris PP803 and the EPS potential to reduce the effects of free radical activity.
According to Central Composite Design (CCD) were revealed 7.82 g/L of acetate, 1.49 g/L of NaCl, and 62.83
hours of culture time result to gain the highest EPS yield (0.93) and show the highest concentration of NaCl
influence from the EPS production of PP803. The antioxidant test showed that EPS at a concentration of 4
mg/mL had a Fe?* chelating activity of 73.10% in vitro, which may be due to a group of functions. The carboxyl
group in EPS structure may result in high metal chelating activity indicated that it is a good antioxidant potential.

Therefore, it is a way to develop health products that have the ability to against free radicals in the future.
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PP803 WUINTR3adnaianuaunusnuasnai
fud1fy 8nn9 P-value 109luian Quadratic &
P<0.05 waz Lack of fit (P>0.05) Fyuaasliifiuin
IuL@aﬁgﬂa%wmmwﬁuﬁufmaaﬂaﬁ'mg\amu

FauU N Te0an1IaD@ FIUNIIILATITHNG
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falia R? uae Adjusted R? 61 0.9331 uaz 0.8728
arugey delndidnenu (P>0.05) uanaliidiuin
Tuaadldlunnswimit ayﬂmzé’uﬁﬂu%aﬁa
uazvih llieaumsnanasdniunmInGe EPS lag
LUATISFIATIZWLES R, palustris PP803 Aiuaz
1a3u@aaddA1 P-value >0.05 (11319 3) 399siina
AON1THA® EPS @48uN13 EPS Yield = 0.92-
0.031X,2-0.051X,2-0.031X,2-0.02X,X,-0.02X,X;
waNaNil FUNIINANEUEINILNIINES

EPS lasuuafilsusaaneiuas R. palustris PP803
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P RE NI TR UI DAL LRAINATDITIFLTINNI
FUNRNITINADNTHASN EPS GAED Tasuaaandn
NN 3D surface Ltae Contour plot AINTIN 2A-C
A = v &
WaZATN 2D TaLJunW Cube graph WaadlwlAKD S
ANFNAVRIANLTNT Y NaCl TIgn12zNUSunm
& Ny e A 2 ¥
NaCl gjwmﬂuﬁa}ﬁmﬁama%mma@ EPS 1ANY%
LN REAARSINUATSI 3 T8RN NLY NaCl

(X,2) Nilen Coefficient Estimate GAGE

M99 2 WAKREA EPS 91nNN3aaniuuale Central Composite Design (CCD) AdunaananuLTude Acetate

AMNULTNTW NaCl WAzt Ia bbNITIWIZLREY IR UUTLEI-RanmeaLanitay

Acetate conc. (X,) NaCl conc. (X,) Time (X;) EPS Yield
Run number
(g/L) (g/L) (h) Actual Predicted
1 5.40 1.00 48.00 0.74 0.74
2 10.80 1.00 48.00 0.78 0.80
3 5.40 2.00 48.00 0.79 0.82
4 10.80 2.00 48.00 0.82 0.80
5 5.40 1.00 72.00 0.81 0.83
6 10.80 1.00 72.00 0.86 0.84
7 5.40 2.00 72.00 0.85 0.83
8 10.80 2.00 72.00 0.75 0.76
9 3.56 1.50 60.00 0.85 0.83
10 12.64 1.50 60.00 0.81 0.82
11 8.10 0.66 60.00 0.78 0.77
12 8.10 2.34 60.00 0.77 0.77
13 8.10 1.50 39.82 0.82 0.81
14 8.10 1.50 80.18 0.84 0.85
15 8.10 1.50 60.00 0.92 0.92
16 8.10 1.50 60.00 0.93 0.92
17 8.10 1.50 60.00 0.89 0.92
18 8.10 1.50 60.00 0.91 0.92
19 8.10 1.50 60.00 0.92 0.92
20 8.10 1.50 60.00 0.92 0.92
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A1319 3 ANAINLRMILUINFNNUTHNINED EPS launuafisodsiaziuas PP803

Factor Coefficient Estimate Prob > F
Intercept 0.92 < 0.0001
X-Acetate -3.46E-03 0.5691
X,-NaCl 2.33E-04 0.9692
Xs-Time 0.013 0.0559
X, -0.031 0.0003
X, -0.051 < 0.0001
X4 -0.031 0.0003
XX, -0.02 0.0263
X X3 -0.015 0.0794
XoXs -0.02 0.0263

EPS Yield
EPS Yield

Cube Graph
D EPS Yield
0.8336 0.7566

3 B+ 0.8181 0.8012
®
o
w

[+]

(-3

; 08331 08362 c+

C: Time

B 07377 08007 C-
A- A+
A Acetate

gﬂ 2 3D surface 29814 contour plot (A-C) wae Cube graph (D) ﬁLLaﬂd

NRUBILIVUTINNIRIUNLANITRNGUNTHER EPS G850
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3. ANEINITOA BN ADAIZVDI EPS Tib
BADANANDI
INNIINARBUANFINITAAIUD U
f3zU0d EPS NNUUATILIUFILATIZHURS R.
palustris PP803 lunaaananas wuinsnasasil
1 EPS anuitudu 4 Aadnsudaiiafany dnade
DPPH Radical scavenging activity 84§90 (49.69 +
1.90%) aﬂﬁaﬁﬁﬂﬁm‘“rgLfiaLiJ’%fﬂmﬁerU"qﬂms
NARBIDU NTANUEINITNNN8IANLUSUI T4 EPS
(31 3A) REAARBINUNANNTNARRY H,0, Fawuin
USunns EPS anultutu 4 Jafniudadafaeny 4
Wafa H,0, Scavenging activity J61L¥NNL 60.20 +
2.39% (31 3B)
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iaffay Awada Fe? Chelating activity giga
(73.70£1.03% ) udbaifiaarwuandng tiia
WIHUASUALANUITNTY 2 FaanINAaNaaaeT
4 a4 . , e

@44 Fe®* Chelating activity t¥inny 72.62+1.90%
(31] 3C) N1IN@RaLU Lipid peroxidation inhibition
WUINNNSLS EPS anuiuds 4 SaanTudaiafans
inade Lipid peroxidation activity 16 51.44+0.92%
qaq@]amaﬁﬁﬂﬁm‘“@Lﬁal,ﬂ'%'ﬂmﬁﬂur‘fuqﬂmi

A A a a

NARBIDN TINANNEINITOANRIANNLUSNI EPS
(31 3D) 91NNINARBUANNRINITOAIHBLBYS
8852209 EPS U IhUANLIURILATIZHLRY R.
palustris PP803 N4RNANWL 31 EPS findale
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31 3 WA EPS ALt 0.25 - 4.00 dadniusaliadans 6ia %DPPH Radical scavenging activity (A) %H,0,

Scavenging activity (B) %Fe® Chelating activity (C) W8z %Lipid peroxidation inhibition (D) luraaanaaas
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1. PISANBIFANIENINILATINN RN TANAD
N198519 EPS
X o A Aa
MIANENIAALRBNFNNITNIINIATNN LKA
Aan138319 EPS ﬁmwﬁm”tgamamﬂ@iamnﬁu
UTeANTAIWNITNRS EPS 31NWUATISORILATIZR
A =2 <& o ' ° o
w89 LN AnE luTnaauaIna1? ilwldnsu
ﬁagaﬁaﬁ'ﬂﬁﬁﬁﬂ%wa@iamma@ nlUfer95zau
yp3tanNg&SN 1N 1INRe EPS ﬁﬂ%mmqaq@
1A NITANBNAVDITRALREIANTUOU DATIRIN
& kg & a
asuauuazlulasianluainisdude YSuim
g & A =
NaCl LaztIa lmIwIziRedLTa F91nnIANEN
v & ' A L% ' 6
WRAIIAMARIN 1alT Acetate Liluunasnnsuanl
IR TR RSN IR R US e EPS goninaeng
Inpdanlon)Toufsununsls Butyrate uay
I ' A o '
Propionate LT UULARIAITUBY TINAAINET?
aaﬂﬂﬁaaﬁuNaﬂmﬁfmsﬁaﬁuﬁwaaqﬂmimaaaﬁ
o I . & Aa ' . A
1% Acetate \uunaseniueundnagIniunaian
(ailduaasnanisnaaas) nekniitasunann Acetate
= A a A edaa & =
WuinfavadnsadunIgniaisuen 2 azaay 1Ju
6 = o 2 a A u [
p3adsznaudarinliuuanS oI ATIZRLES R,
palustris PP803 snu13atin bulg ladnunitunas
ANSUARIUNTINWIUYINNT I1NANTANBIV DI
Kanta et al. [14] WUINLUATLSHRILATIZALRI LN
91292 TAMVRINDLT Acetate LT WLREIATUOW
wanisasatdulalusssum@ladniiunas
6 di cz'w a 1 a
ANSUANAY WONITNRLINUDNIN Acetate HINA
GONITHAA EPS 31NLUALSHFILATIZA LRI LA
NIULREIAITUB AN LT Butyrate Propionate
Succinate LLaz Malonate [11] LLﬂ:ﬁé’]ﬂ”ty Acetate
ﬁﬂ?mmmnwaﬂi’a@!maumﬁaﬁamnnm
MINBATURZYATINNTIN [15] Fanunznazein
@LaaniNILTHNRA EPS Lﬁaa@ﬁunuslumwﬁ@
LWWALNNTUNIANTHAR
I1N1SANBIUNUINYBI NaCl WU
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Hia EPS lagaga (1570.00£13.23 TafAniuda
Ja8an7) NANULTUTY NaCl 1 NTNABRAT WANA
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(1742.00+19.67 dasnsusaiadans) Nanudutu
NaCl 0.5 nsu@asas Feuaadliifiuinanuitusu
infedinaden1ssudonisiasuvesunaiise
FILATNZYUEI R, palustris PP803 T9gaanaadny
miﬁnmmaa;ﬁﬁ'ﬂﬁauﬁﬁﬂﬁﬁwmﬁLLtLlﬂﬁL'%'sJ
FILATZHURY R. palustris PP803 La3idulalad
ﬁqﬂﬁmmﬁu‘iu NaCl 0.25 n3u¢adas wazdin1y
Lﬁty,Lﬁﬂ@ﬁaﬂauﬁmﬁwmmL°1T3J°3Tum§a (8] 8
mssgdvlatesandlsunm EPS TP
gnatfiaanuuaiiisels EPS Lﬁmﬂu@”’agwﬁ'u
Uswrm Na* dauunalnifosnnlugniazila
wanzaudansiasale Sreaasasnuuuaiise
Rhodopseudomonas acidophila 1 saamaasaLiule
Tugnaenfinda 12.6% (wiv) uddidnnususn
WE® EPS [11]

MIANHIA TR ZEUAINTINLAD
B aUUATISHRILATIZHUEY AWTUNIHAR EPS
Aounsindt wuindieldszzaa Rt udsnalid
MIHAA EPS uazinwinimadiiudn [16] soandas
AUMINAMTNARBdH Taswuinfna 72 52 luevih
Iiuaa EPS lagaga (1250.67+49.56 fiadniude
EERGR)) LLa:ﬁmﬁfmmaa’gaq@ (1890.00+37.75
fadnIndeladany) udadnelsAanunwuin é1 EPS
Yield Aaawiziaes 72 $21ue lidanuuandns
sradidendawSoufioununaimiziaes 48
2 la9 S9tiTI93E21080 48-72 52109 Sarilutng
Mwanzauaonsansifass3Iud1035 RSM e
Hunsaaszozna lum sz ssdsssnadanis
aadunulumInGa EPS da'lyl

91nN13AN®N Central Composite Design
WU T NTH NaCl L nTasafdanswann
ﬁqﬂ@iamswﬁm EPS $91finlda1nen Coefficient
estimate (1919 3) FAARBINUNITANBIVD
Seesuriyachan et al. [17] F9vanisaneraniae
ﬁmm:au@iammﬁm EPS 9a1n Lactobacillus
confusus 1A8BBNLLLNNINARBIAIE CCD WU
AT UTY NaCl $2uriuUSunmsinana Sucrose
dwamnﬁq@@iammﬁ@ EPS %amawﬁmvlﬁgaﬁa
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Fansfnuindennududundsiiniuidida
PN TASUAIRARITHA% T9B LWL RANINAIN
dutundefiiutuezmunsnsudinmseiuyiivla
PIUUATISY LAzEIESUNINAR EPS Dauns
anmMInguniliasnalnisadsaluan1iedla
manzaudanasdula [18]
faunadenildndnm cop luasiit
ﬁa"g@am'szﬁ'mmzauﬁq@ﬁm%’ummawﬁ@ EPS
§I§0 Ao Acetate A TNLTUT® 7.82 NTUADRAT
AMNULTUTU NaCl 1.49 n3udadas wazldiianlu
IS 62.83 T2 la9 LLaz"g@aumsmnaﬂﬁ
Vl,@i’%wzﬁwvlﬂgimmﬁm EPS atnsdidsez@nsanwled
sruznm e uasud lWHanEaRuNdw sunsarAs
ﬁ‘nﬁmw@1aamuﬁﬂﬂﬂszqﬂmﬂ%’tumﬁmﬁmﬁﬁia
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2. AMNEINIINA1BORYADAIZVDI EPS Tib
BA0ANARDY
nalnuasmniduauyadaszazlilalasiau
wiadlanaTanunauyadae: wazvhlwayyadasd
AuLERBTNAIND W Lﬁaawsﬁﬁuaggaﬁaiﬂﬁ
lalasiauniadianavouldud fazfieiduayaa
dryzenlni %aﬁmmgmmﬁamﬂdwawaﬁmuﬁw
m'cnﬁlzvlﬂswﬁan”uagyjaﬁm:ﬁﬂimaqwﬁd e
NReA W NLEA DT %%aﬁmiﬁmaggaﬁmmﬁﬁu
wliiEnasouniolalasiauiatiania i osin
wwhosealy [1] %ﬁ%mimaaumiﬁma%aSiﬁz
lasld DPPH Radical model was H,0, model 11
ﬁﬁﬁmﬁaﬂmﬁummmmsmaamsﬁma%aﬁ'ﬁ
WNaa® DPPH Radical ka2 Superoxide radical ﬁvl,liﬁ
wApsnWliasas [19] NNRANTNARDIATIN
wuiidatAnUSuno EPS sanalwen DPPH
Radical scavenging activity LLaz H,0, Scavenging
activity WRsdnuuunlsiuenua e EPS
Gfﬂwgﬂmsmaaaﬁl"f EPS AMNLTNTY 4 Ja8n3H
AONNRANT ﬁmmmmmﬁ’ma%afa‘m: DPPH
waz H,0, agluszauiunans Fsena1iiasun
anevAlsznaudinlnaves EPS tiuwan
Polygalacturonic acid Tapyszanoh 50% waae9dl
asrdsznavuawdunlsauuaznsaiinnasniduens

Naresuan Phayao Journal

IWaiinasaunvayyada: Gﬁaﬁawalﬁﬁa%aﬁmz
$a8ad [2] F0AA88INUNNTANEIVEY Liu et al. [20]
fiwui1A2Mu819150 DPPH Radical scavenging
activity LLlaz H,0, Scavenging activity 2483 EPS 310
Paenibacillus polymyxa EJS-3 1assUsznausin
Tnaduanslulaiasasiu AUNTNAABYYADATE
& 50% Tagdszumitunn amefin1Inasoy
Fe?*Chelating activity 1210813130 §909 92.4%
Fimaaasasiunaniimanasluasaind luganis
nA8aInild EPS anudutu 4 Sadnsudoiafans
fa1ua1u1In 73.7% §nITunIInaseay Fe?t
Chelating activity lasna'lnniiaaauyadaszdan
N32UIWNNT Metal chelating ifmﬁ@mnmm@:i'l
lanznin 3% Fe?* Fe® uay Cu? fnalsaln
\ind §AT81 Oxidation luinanudslanswniin
@TanﬁmazvlﬂLi‘dﬂﬁtﬁﬂa%aamwmﬂﬂi:mﬂL°ﬁu
Peroxyl radical, Hydroxyl radical L.ae Alkyl radical
59084 Singlet oxygen e9%un1sAL a5 lUs R
Ia%:%ﬁﬂL%dﬂﬁﬂzﬁﬂEl"}j:aaﬂ’l‘nﬁ@alwaﬁﬁ‘iﬂu
s19mele [19] dsiuannuanmasasitfinaasles
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—OH, —-SH, -COOH, -PO,H,, C O, -NR2, -S— uaz
—0- [19] G9las9a19v09 EPS a1n PP8O3 §
anwmzLldu 1,4-Linked Q- galacturonic acid
residues [9] @9 ﬁ%yjﬂdﬁ'ﬁ;u Carboxyl group 813
SIHALAIU Fe? lad weatnalsAmuaisdnsnaln
daaluluawaa

§7UNTZUIBNTT Lipid peroxidation @8
UnngmsnififiadjAsoneendiatuiuludud
U310 Lipid bilayer ﬁLﬁaﬁuLmaﬁﬁﬂﬁLﬁ@a%a

v @
a @ = o A
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d33uld FeCl,-H,0, luniinszduldifia Lipid
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§Usan31fa Lipid peroxidation agluszan 51.44%
Imﬁsmmuiuﬂagﬁuwuh EPS 3nnuuafi3ed

ANNEINNTALUHY Hydroxyl radical uag H,0, laa
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