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Effects of hydrogen peroxide on polyhydroxybutyrate (PHB) produced by Cupriavidus necator

grown on glycerol as a carbon source
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Abstract

Nowadays, production of biodegradable bioplastics has been considerably increased. The/bioplastics. can
be produced by using bacteria supplemented with various carbon sources in order to obtain the polymer material
properties similar to the synthetic polymers. Polyhydroxybutyrate (PHB) is now the most common bio-based plastics
in the market. PHB can be synthesized from crude glycerol which is a by-product from‘biodiesel-production process.
Thus, in this research, we focused on the effect of hydrogen peroxide addition 'on“PHBformation, produced by
Cupriavidus necator grown on glycerol as a whole carbon source. Then, the. cells were extracted by chloroform and
characterized by gas chromatography technique. The results showed that the-bacterial cells with hydrogen peroxide
addition gave rise on PHB accumulation up to 86.9 % w/v, while the cells without hydrogen peroxide addition
accumulated PHB only 66.9 wt% . This result indicated that hydrogen peroxide had increased the stress of cells,
enabling the increment of the PHB accumulation. In addition, the concentration of hydrogen peroxide over 15 mM
addition has substantial effect on the cell growth approximately 6 folds higher compared to the initial. This can be
concluded that hydrogen peroxide affected the<generation of the Reactive Oxygen Species ( ROS) chemicals,

promoting cell production of some intermediate metabolites that result in the increase of the bacterial cell growth.

Keywords: Polyhydroxybutyrate, Glycerol, Hydrogen peroxide, Cupriavidus necator
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Gly 10 g/I+H,0, 1 49.5 77.2 80.5 60.8
mM
Gly 10 g/1+H,0, 3 30.7 73.9 67.3 59.1
mM
Gly 10 g/I+H,0, 5 39.4 57.9 47.4 54.7
mM
Gly 10 g/I+H, 0, 23.4 86.9 65.0 54.6
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Gly 10 g/I+H, 0, 11.2 52.9 532 57.6
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Glycerol 40 g/l 45.1 67 47.8 85.4
Gly 20 g/I+H,0, 5 21.1 60 52.6 62.1
mM
Gly 20 g/I+H,0, 32.8 56.6 66.1 74.8
10mM
Gly 20 g/I+H,0, 6.6 40.7 54.7 66.2
15SmM
*Glycerol 10 g/l 20.8 56.3 66.4 57.8
**Gly 10 g/l +H,0, 17.3 54 64.9 78.1
2.5 mM
***Gly 20 g/l + H,0, 24.1 68.8 70 70.8
5 mM

*aunaoseaysuaa 10 gL 1fudiuau 5 ase fiszeznm
0, 12,24, 36 AL 487 1314
w4y HL0, U325 mM 1luiuiu 5 ase iszeznan o,
12, 24{36 110% 48 1114
@10 H, 0510513 5 mMOTlui1uau 5 59 Aszezna o,
12524, 36 1% 48 1114
s g 1B U RNNEITOT 00 Iag/M3 0 H,0, nansudy
0 4119
A a Y1 A
IMNAITNN 4 LUag 5 ﬁ11ﬂiﬂ@'ﬁﬂ1€]1ﬂ'ﬂ“ﬂ
< A A 2 '
42 ¥ 119 923A1 PHB wt% Windudszauna 2 mlu
o 1 oAa A A a A
@19819NUNMIINY H,0, 1-5 Uad lua uagh H,0,
] Y

10-30 amahla i]$LW11$uﬂi$ll']m 4 N1 31N 24

¥ Tuausn uaziiaNia1501A1 PHB wi% N 42, 48

@ = ' v I 9
1AL 60 T’JIMQ UANUUANA NN UIANUDY

43 MIMUIUNIBATIMTAD TATUNITIE (1) DA
M3au Tavesas 1azon3IINIHAN PHB
4.3.1 MIMUIUMAOATINM AL TasUNT 12 (k)
Yo 1 1 AnY A
nmMInaasdldie anlasnasian
@ v 1
1 uaz 2 masens laguaainnuduiussznig
A1 1n OD nurIal auaaslunsin 3un 3 naglu

=
ATTNN 6
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35 S - Men 7 Aniniinwad uis 5a3ms Inveusad 1azsas
32 RY = 0.8856 T - v o4 -
28 T . MIHAA PHB 1040108 NNYNIRANTZNUNNMIAN H,0,

o241 y=00372x+17538 =7 > » ”

e, R =05512 . na 0819 wM. mmIsla 9NINS
iE A (hr) Wwad  vouwads.  Wam PHB
(g/L) (g/L/hv) (g/L/hr)

o - - - - - Glycerol 10g/1 326 0.136 0.015
time (hr)
R R Glycerol 20g/1  3.41 0.142 0.046
& Guime/i-reoziEmM e A0 24 Glycerol 40g/1 337 0.141 0.063
— ——- Linear (Gly 10 g/1+ H202 10mM} Linear (Gly 10 g/1+ H202 15mM)

Gly10+H,0, 5.00 0.208 0.049

31U 3 1919521919 In(0D) ag szezna1 lusIvednis 10mM

= &) 1 dl 1

wulaveuse Cupriavidus necator 26193901397 59191 24 Glyl0+H,0, Gl 0.061 0.007

42 waz 48 ¥11ue Swsvdseuaua1onsinsay Tasumie 15mM
(slope) Yo asI0g 19 TunA TufignuansznuaInmTIAy Glycerol 10g/1 5.3 0.127 0.053
llﬂiﬂimu!ﬂﬂgﬂﬂﬂ‘l%ﬁ Glycerol 20g/1 13.53 0.322 0.203
42 /Glycerol40g/l  14.77 0.352 0.236
Glylo+ H,0,  7.60 0.181 0.157

1omM
Glylo+H,0, 217 0.052 0.027

4 o 15mM

' A A o ol da
M13199 6 A ﬁiWﬂ']‘iL%iiUUM'UI@H]HW']z () VOINIBYWNY

wun Tdungnnansznuanmadiylalasnudlesosn loa Glycerol 10g/l5.60 0.117 0.060

U

- Glycerol 20g/1  14.07 0.293 0.167
fN30814 u yZi
B A 48 Glycerol 40g/l  16.43 0.342 0.164
(hr ) (min )
Glylo+H,0,  12.83 0.267 0.174
Glycerol 10 g/ 0.034 2.04
10mM
Gly10 +H,0,10mM 0.037 2.22
Glylo+H,0,  10.73 0.224 0.119
Gly10 +H,0,15mM 0.069 4.14
15mM
, Glycerol 10g/l  4.63 0.077 0.030
a 1 1w a °
210A1519% 6 WU A19ATINSAD 1At Glycerol 201 1237 0.206 0.137
W312(p) YO Gly 10 nFu/ans, Gly 10 nu/aas nu 60  Glycerol 40g1  20.77 0.346 0.296
H,0, 10 §iaa lwa uag Gly 10 n3u/aas N H,0, 15 Glylo+H,0, 1237 0206 0.113
D - .-l o o 10mM
Had luafe 2.04, 2.22 182 4.14 min - MUEIAL
Glyl0+H,0, 1230 0.205 0.118
432 MIMUINKIABATINSIAY TALAZOAIING 15mM

Wan PHB

a ' !
iﬂﬂﬂ']i‘ﬂﬂa’f]\‘illﬁ’ﬁ1u’3m1’i']f]‘1é}{§]i1ﬂ'li 1NA15199 7 udaanunluyiean 24 -

. @ = o @ a Al W
00 TAazonsINISHan PHB LaAIRdA15199 7 42 ¥21u9f Gly 20 uaz 40 niu/anas HArdasins
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Bulaveurad uagdnsINIsHan PHB Ny 2-3
1911 UA Gly 10 nSu/ansuas Gly 10 nSN/ans N
H,0, 10 iad lua HAwanannuioouin uag Gly
10n30/@A3 U H,0, 15 fladlna a1 42-48
FTueeziimsasimsduInvousad azdasins

WA PHB 1A 4 191

5. msenisiena
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lumsneaod laUMIwTeNaUANG Y
= I 1
Cupriavidus necator 1ag1¥nadgasoariluuras
o A o s =
asvounazifulalasmunlessenled dan
A ] Y1 A Y 9
a13199 1 3z 1aa Nanuuduveslalasauy
o s A a A <
loseonluan 10 Haa lua Nan 42 uag 48 $1ua
H) =) a a A 2 V&
Hu wraaunsIaay Tamuayulseua 11m1 &9
Tuvaznanududuvedlalasmuilosoonlad 15
a A q' = v ?; L= a a
Had lua MnaufeInuuY waalnTs A le
= ' < I 1
P1n9UseuIu6 1 W19zl wing 1290
o 4 = o Y a .
TaTaswunloseonled lTnailina Reactive
. A JAa = o b4
Oxygen Species (ROS) ABLEAANAAINLAT YN Wi ln
P A ' v X
aaaINITONAAA1TU90E19 b u 10 Y
(Govindasamy et al., 2008) Faasnpan laotvas 11
=\ o Y I a a é’ d'
Hrasi liaalnaas gau Tauanuu taznn
Yy 9 a a < J =
WYY 20, 25 AT 30 W@ lua NIENUIUADNAT
A a 202 1 =] " o
W3 AL TANLAL 0819510153 TINFURY LazKANT
Jin 3729 v11Su 1 PHBA18imatin Gas
H A va o o
chromatography Wunanlanudsduasanunis
a a 4 4 o " W
winau Iaveuyad uazilomMuUIUNIAIBATING
AU lasuns12(un) vod Gly 10 nSW/ans, Gly 10 N5/
ans.n H,0, 10 Jad Tua uaz Gly 10 N3u/aas N1
A a -1
H,0, 15 Uadlua A0 2.04,2.22 4ag 4.14 min

v
A o

] 9 H
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v Y o a 7 A A A 9
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necator in15193 1A Ta Tadoowanlu 24 521w

1 A = A | &
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& d' o a d a 9 ad
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a ° .1 A
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