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Comparison of PHA production by A. latus wild type, BOT I and BOT II. Maximum
cell dry weight and PHA production are found in A. latus BOT II which cultivated in modified
DSMZ catalogue medium. It’s can produced maximum CDW and PHA at 5.90+0.20 and 4.10+0.10
g/ L (69.49%CDW) that more than 4. latus wild type and BOT II. When soybean oil use for
C source in varies concentrate (10, 20, 40 and 60 g/ L). The result shown when use soybean oil at
20 and 60 g/ L are given production of PHA 90%CDW, Furthermore when concentrate of soybean
oil at 40 g/ L are given production of PHA 75%CDW it's more than control set that use fructose
(65%CDW). From the appropriate of carbon and nitrogen source in three set of modified medium,
set 3 that use soybean oil at 40 g/ L and MSG 0.5 g/ L it can produced maximum CDW 3.47+0.15
g/ L and maximum PHA 2.6340.06 g/ L (75.79%CDW). Then the varies of MSG (0.5, 2, 4 and 6
g/L),at2 g/ L A. latus BOT II can produced maximum CDW and PHA as 4.5340.32 and 3.10+0.06
g/ L (68.43%CDW) respectively. And the result of ratio of ammonium chloride and MSG at 0.25:2
g/ L can produced maximum CDW and PHA amount 5.90+0.20 and 4.10+0.10 g/ L (69.49%CDW)
respectively.

The culture for production of PHA in copolymer form by 4. latus BOT II in modified
medium that contain 3 copolymer stimulant substance, gramma-butyrolactone, 1,4-butanediol and
valeric acid. We found in the medium that contain 1,4-butanediol can produced maximum CDW
7.30+0.20 g/ L and PHA 6.00+0.10 g/ L (82.19%CDW). From the comparison of various vegetable
oil, soybean oil, palm oil, corn oil, sun flower oil and rice barn oil along with 1,4-butanediol.
That shown when use rice barn oil with 1,4-butanediol it's made production of PHA 87.75%CDW.
In the same time, when use soybean and palm oil they made production of PHA 79%CDW, while

use palm oil along with various concentration of 1,4-butanediol (15, 25, 50 and 75 w/ v



of carbon source). Result shown 1,4-butanediol at 50% w/ v that given maximum production of
CDW and PHA 7.10+0.20 and 5.63%0.15 g/ L (79.30%CDW). In the comparison of carbon source
from sugar along with copolymer stimulant substance, It’s shown fructose at 20 and 40 g/ L can
produced PHA 83%CDW and dextrose at 20 and 40 g/ L can produced PHA 81%CDW.

For the four method of PHA extraction in crotonic form, chloroform, hypochlorite and
chloroform, hypochlorite and hypochlorite at difference temperature and time. That found
extraction by hypochlorite at difference temperature and time at 30 °C, 10 minutes given maximum
PHA 3.22+0.03 mg/ mL

For the Fed-batch cultivation of A. latus BOT II in 5L bioreactor, production of CDW

and PHA is 8.6+0.20 and 6.87+0.57 (79.88%CDW).
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GOEUDINOUBIUDIFUAAN ) WIFIWAUIUBNUTIMIUNBANE T MBI NIz UaIBWA

4 gﬁ 1 a [ 1 gj
WesaeduYIea 18817 1Y Wed lansendoani Iuena1sTadu (short chain length PHASs
A 9 4 (=Y < =~ A Y [ a
30 scl-PHA) Usznoualouousmwes Ly 5 ozaon Filigaduiialndinesnunaiadn
[ 4 a { a o 4
dunsizianil Tasaiiuiniiga Taswed leasendoan TueaiiesnsznonTaseadrelugl
! ]

N3ALU R-(3)-hydroxy fatty acid 139 R-B-hydroxy fatty acid Asuaadlunini 2-1 Winiin
Twanaveaned laasendoani Tuenad 1133 200,000-3,000,000 A1aay Tasdzduoglu

J a

un3ya (granule) Molu laTaswanaduveuvadiogaunsdegnisldnzasens liauga



v a w [ = 1 14 a A 9

FU V1AL UDDNLIIU "luimmu Fale vazvoawedd LaluraIms UBUINNAUND !‘W@I“]f

I 1% Y o J a A o Y 4 =

Lﬂuwawmiwﬂm«ma W@ﬁllaﬂi@ﬂcﬁ’f]ﬁﬂWIulﬂﬁﬂﬁzﬂ@ﬂﬂ?ﬂnﬂuﬂlwﬂiﬂlﬂﬂﬂiﬂqaﬂiE’Jﬂ“]f
v a gl/ 1 I 3 Y a

(Hydroxy acid, HA) 4710131 100 %1ia M19119211u PHB, PHA 118y PHBV Y U0gnusHav0

a A J dy A
ﬂﬁu%iﬂllﬁzﬁﬂ”ﬂ%iuﬂ1§LW1$Lﬂ8QVILW3J1$ﬁ3J (Sudesh et al., 2000)

AT AYAYAYS

|
CHa O [ 8]

CH,

AR 2-1 gas lnssadumaniivesned laasondoant Tuea (Polyhydroxyalkanoates;

PHASs) (Khanna & Srivastava, 2005)

a k% Aa A A
3. wealuMm 1ansenaLINIIA (Poly-B-hydroxybutyrate) ¥i3e PHB
a 9 Aaa A I 1 a A o
woawa leasenainfsadluaslunquwed lsasenddaniTuea (PHAs) gnn
[ = . v a 4 ~ o
aTausn1ul) A.7.1926 Tag Lemoigne WNINAIAATUDL Pasteur N39UT5d Useimetrl 5 e
AuautAnImMenMuaznIunlivesneawd laasendiifisalinnumiloununaradn
[ 4 = 1 = 4 v A 1 Y Aa a ] %
dunsizd ualinnulsznn Tastiveueweinsa luiudedn w leasendiinisadenuy
I a 9 aa A o I &
ihuenewediui leasond it Tassuavuuonemwesiiszunm 23,000-35,000 AW
ds[ [} [ 1 1 a dy d' Y

veImgUuagNUTaTeA ) 13U FAYIATB IS Sreznallumsmizi@es an1znlylu

a =

dy 4 as [ a 9 Aa A 4
NITNIZLIAEIaUNTY L!ﬁ$35ﬂ1iﬁﬂﬂW’ﬂm‘U@]ﬂ%ﬂiﬂﬂcﬁﬂﬁmiﬂﬂ@ﬂmﬂlﬁﬁaa

@ ]

Y )
wenNHIduIsaulaned leasondiifsamuanyaemMs¥ouiuvedNous
J I 1 a 4 Aa 14
wod laiilu 2 ngu Ae Talunodwes uaz Innedwos
a 4
1. Taluneames (Homopolymer)
a ¢ 3 a P 4 1 1 14
TaTunedawesiunedmesniiesndszneudioniiedesnssuauamesiiie
FHARIINIADTINAY 1BU MIFeuRUveInsa lusiuyiia lansondiinfisa (Hydroxybutyrate,
2 [} a ] a 14 v o oA A o ] = s A [
HB) §aUnYuNanasagne Ao I A 3 13e dwmnia B uazIueusyosroun

Y o d Aa I a Y Aa A [ A
ﬂ’JEJW'Ll‘ﬁ$!,E]ﬁ'ﬁ/l’l’)3LﬂﬂL‘]_]‘L!?ﬂi‘]JigﬂﬂU‘Wi’JaLUﬂ"lllaﬂi@ﬂ%”ﬂ'JﬂLﬁ@ aangaalunimy 2-2 Tag



wAa [ a Jd o d a a a a
f’;lihl’ﬁll‘]JG]ﬂﬁ%ﬂﬂﬁWi’JﬂLilE]ﬁﬁﬂlﬂiW%‘ﬂ U WoaleNau woa lnswau (Khanna & Srivastava,

2005)

CH, O CH, O

—0—&—3—@—0—&—6—@—

L ) HHE

AR 22 gas lnssadnveanedud leasendhafisa (Poly-B-hydroxybutyrate; PHB)
(Turesin et al., 2000)
a 4
2. Tanoames (Copolymer)
a I a { ' ] a
Tanoawesiluneameiniesdlszneudieniisdosnsoueuemes areyiia
WIADIINAY 15U Wod laasendtianisa lalaasen®tinisa (poly(3-hydroxybutyrate-co-4-
hydroxybutyrate; P(3HB-co-4HB)) W0a laasen&ii9isa ln laasendinaeisa (Poly-B-
Y s d Aa A
hydroxybutyrate-co-3-hydroxyvalerate; PHBV) Uszneualeeuswesniluleasensiifisa

(HB) 1az laasendiaeisa (hydroxyvalerate, HV) hudu danaaalunini 2-3

H_x 0

I:}—HC—CH I
CH, L] CH sCHa

O—HC— DH;C—D—GH— CH4C

CH Z£Hy O 1
% ||+ PHEV
n

PHiIB

D—HC—EH .

PHYV

AT 2-3 gas Inseadumunivesnod leasondiinea Ia laasondiuaoia
(Polyhydroxybutyrate-co-3-hydroxyvalerate; PHBV) (www.wikimedia.org/wikipedia/

commons/thumb/2/24/Polyhydroxyalkanoates.png/400px-Polyhydroxyalkanoates.png)


http://www.wikimedia.org/wikipedia/%20………….commons/thumb/2/24/Polyhydroxyalkanoates.png/
http://www.wikimedia.org/wikipedia/%20………….commons/thumb/2/24/Polyhydroxyalkanoates.png/
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d A
4.1aN0d1N05 Poly(3-hydroxybutyrate-co-3-hydroxyvalerate) i 90 [P(HB-co-
HV)]

A I a 4

Poly(3-hydroxybutyrate-co-3-hydroxyvalerate) 138 [P(HB-co-HV)] ulanedwes
mauvugu I Temana ldgelszunmdosas 50 Tagmniz 3-hydroxyvalerate (-3HV) tia'ld
g’/ 1 S I 4 dy = a a 4 1 a d“ A
Adua 0-95 1JoF1FUA Iua UoNIINUGIUMTNANDANDTULUTUFHADY 9| A 3-HB 1Ay
3-hydroxyhexanoate (3-HHx) aqudadlun1ni 2-4 #99za101501398nvagnianmeninves

a a yad 2

naaanIIMnIvagvy

Tassadanazquaniinveslanedwesues 3HB way 30V Helanedwes PGHB-

o a [ < I ]
co-3HV) UruaulaTuneamos lndiaesdulszuia 50-70 o5 idud (udnyme
[ Y] [l A ] a I~ 3
isodimorphic TagnuNdadIuves 3HV dagerzse Taneamwesin1uudasunniu I
v Y Y v
dangu AIN150aA7 (elongation) IANAU TyANADUIMAIAAAY AIUUNTINUADNTNYDINODA
J o v 1 .

woesamsarla lasminluqudadiuues 3HV 1¥uzau (Khanna and Srivastava, 2005)
1 a a o & Y o Y qva ) A Y q 9a
naumana laneaweitniludesoiduarinszqulinan1sea31e (precursor) tWanTzAU l1iiNA

a 4 4 [

N5 & %I nlanedwosyy 1y Y-butyrolactone, 1,4-butanediol, valeric acid, Propionic acid,
Y-hydroxybutyric acid, 1,6-hexanediol, 1,8-octanediol, 1,10-decanediol tta1¢ 1,12-dodecanediol

Flud (Chai et al., 2009)

[ 0 0
I 1 { I fi
CH—Cit*C—DL-{-{h}H—Cm-C—O —l"tl",H'"CHa“C'—O' ~[gH~CH-C-0
1
CHs J, L Cake y CHs o L Cab ’
HB HV HB HiHx
A B

i 2-4 anpwez Inssad1eTuana (A) : P(HB-co-HV) Uag (B) : P(HB-co-HHx) (Tian et al.,
2002)
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wAa t:al.ll =5
5. ﬂﬂ!ﬁﬂﬂﬂﬂlﬂ\‘iﬂﬂﬂ ‘e’)ﬂ‘iﬂﬂ"’“ﬂﬂﬂﬂulﬂﬂ
V) a = dﬂ@’ "o 4 4
f’;lmﬁll‘i_m‘ﬂNﬂﬂmﬂQWﬂﬂqaﬂiﬂﬂ“BﬂaﬂTIulﬂﬁ "]Juﬂgﬂlli’)\‘lﬂﬂigﬂi’)‘i_l"llf’)\‘lili’)uﬂlilﬂi
(Composition of monomeric unit) (Rawte & Mavinkuve, 2002) W ® dlaasendoaniTutenil
% v g’/ 1 1 a ] 4
umuﬂimaqamgm 1,000 aﬂll"lﬂﬂfl"l 1,000,000 I@]EﬁfuﬂLl,ﬁ$ﬂ'J”IiJEJ”I'JﬂJ?J\‘lﬁ"IEJI%ﬂJ@H@UJ@ﬁ%%
v A a 4 =y o a
Inadenuautianeames Taetdusuiunanlulnseadnge $ovaz 60-70) 21 1¥wod
[ 2= Y J ) J Y =\ Y J ] %’ Y
UDTUAITUATIUNMUADAINIAS TN N ) ]‘lﬂﬂll'lﬂ Lgazummwmmum"hmmmzumuﬂm
=S A dyw = Y T v A A ] Y 1 ] 1 1 d“
NANDIA ‘L!@ﬂi]'lﬂuEJ\‘]lJﬂ’J'llJG]'I‘L!Tl'luﬁﬂﬁx‘lﬁﬂ‘ﬂuﬂilflﬂ]lﬂﬂ Lmllamummmmzmﬂ LHDIIN
a A o = K %) a o = o Y I o I'd
wod leasondoant luea Insunsiuvosmzesnanue 39ansoi Il lfiluussgiui
o [ a [ P 1 a Y 129 o o A [~ 1
mmuwa@ﬂmm%"l’maaﬂm%u”lm LANUDIINA D UliJLlﬁlJ\‘lLli\‘l Llﬁglﬂiﬂ%ﬂﬁl
a =% = va = d' Y A [ a
Waallaﬂ‘iaﬂcmamium@ Nﬂmﬁhﬂ@]ﬂTﬂLﬂMl!aZﬂ'lflﬂ'lW‘VﬂﬂﬁLﬂfJ\‘lﬂ'UWﬁ'lﬁ@ﬂ
[ P 9 a =) 1 a =\ a ag
duasiznnlavingaamnssullasial wu wod Ins lwdu (polypropylene) Woatonsau

(polyethylene) wazneaa lasu (Ojumu and Salomon, 2004) ANHUENNNIYNINAN 9 VDI

a A o = v a ax v Ad'
Wﬂa]‘laﬂ'i'é)ﬂ‘3]5@@ﬂWIuL@@]L‘ﬂﬂUﬂUW@ﬁIWiWﬁU aauaadluasnam 2-1

d’ v a A o = % a Aady
139N 2-1 ﬂmawmmwaa"lamaﬂ%aﬂﬂmam (PHAs) MyuAUWDa IWshau ( PP)

(T30 Fduailona, 2547)

AR Wod lsasendoant luon wod Insiau

AradULMAI (°C) 175 176
MINARAN (%) 80 70
hminTuana (x 10°Da) 5 2
QUHNYUNAANIIUTHY (°C) 15 -10

ANMUHUUUY (g/ml) 1.25 0.905
Tugaa (GPa) 3.5 1.7
AMUNULITIAL (MPa) 40 38
ANNANIa UMt (%) 6 400
ANuAMugans1 1 Tomn 9 3

mmﬁﬁumuﬁaﬁwazmﬂ #1 m
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a = 9 Jd A A o a
noalaasenaoaniluen Uszneudlsusueomes ae nialaasentoaniluon
) Id 1 1 ] { 1
(Hydroxyalkanoic acids) 31mun Idiilu 2 nquatwanuenaelsvesnyjunui R) luniine
4 1 ] { g’; 4
weuoles A A WeMEIw Igvoangunudu vzlszneudisezaounISUDY 3-5 0zADY

] [} d' 9 4 d'
ngﬂ’ﬂllfJ”I’JfT”IfJTG]FU’ENWN“!muvnhuﬂfﬂﬁ 221U52NOUAIIOADNAITUDOU 6-14 DLADY Tagn

'
o

a =% d‘ a 9 4 [} =\
nod laasonaoani lueannanni lazilszneudisnsusmeos 100-30,000 118 uazliniw
9

] ]
= U ]

] ] I a 14 1 a 2= 9 =
EJTJ?['IEJI“BSUE]\‘IWEQI,LW]HT]’GTH “’l]ﬂlﬂu‘w@a!llf]ihluﬂQM‘WE]ﬂLEJ’ﬁW]EJﬁTIEJf]EJE‘TfI']EJll@]VIN“]f"Jﬂ'IW

Y o 4

4 1o o 14
iesnamelulsznouarenuszeamos luaie Tgs1uIUNIN FIWUTLOAINDTUAY
[ 9 @ Y o aan 1Y 3 . v & ] Yy
udausaios uanaa ladre Taeyil §Asernui (Hydrolysis) A9t uanIsndosaats 1#l
< a 4 o 1 1 I
Turanavuaanasld Taowedwanesawnsoswunawaiulsznouvesats s lailu 2
a g I a 14
U3219M Ao Aliphatic 1182 Aromatic polyester lagwaawesdosaais ldilunedwesdszion
f® Aliphatic polyester i3 1z a8 TgiinNuinzauaensaaneiuse laani uaz luaiuves
Aromatics polyester #93%111515 1159 Tnsead el manzan Tagenaeduaolas Aliphatic
Y I a J . . . =< 1 Y
polyester Tiilulanedwes (Aliphatic-aromatic copolyester) Jzasodesaaela 1nge1
9 I 1 o
19 PET tluaruisznouvan
. . Y a 4 1 [ X
Aliphatic polyester sznounlenoaines 4 ﬂ’quimuu Ao polybutylene succinate
(PBS), polycaprolactone (PCL), polyhydroxyalkanoates (PHAs), polylactic acid (PLA) 9 2 Wiia
Y 9 4 a s 9 o a - o Aaan
usndosldueuomesanillasadl aau PLA aunsoldingaunauniuld lagerdel§az e
= @ J 1 4 9 I a J a = A
wilunmsdunsizvaelaludunougainiie uag PHAs i unedmeiyiia@eInainisn

[

[ o’é! a A ~
dunsiznunlugaunsd aaaaluning 2-5
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Polyesters

/

Aliphatic Aromatic

| |
v v y

PBS PCL PHASs PLA Modified PET AAC
A4 y/ \ \l;
PBSA PHB PHV PHH PBAT PTMAT
| !
PHB/PHV PHB/PHH

I~ @ 1 a 4 t4 a
NN 2-5 UHUMNUAAIU TN NUAZAIDY1NVOIND RO AN DT (ﬂﬂiﬂ! Tf]ﬂﬁj'i%fﬂﬁﬁ uaeg

Y Tentlszmaa, 2551)

Y8l PHA- polyhydroxylknoates PHB - polyhydroxybutyrate,
PHH - polyhydroxyhexanoate PHYV - pollyhydroxyvalerate
PLA - polylactic acid PCL - polycaprolactone
PBS - polybutylene succinate PBSA- polybutylene succinate adipate

AAC - Aliphatic-Aromatic copolyester ~ PET - polyethylene terephthalate

e

Yo A

Auduiavened lansondoan Tueadmniodjllaasil (Jogdand, 2004)
9
Y

1 gj 1 ’.f I v o 1
1. Tuazarelumsazarelian @y 11 wnuea WuaY DANITININITOAIUNIUAD
Ufnsenlelas lada (Hydrolysis) ¥ l¥nwed laasendoanilueadwninwardanigosaais
Y a A A ' X 3 Y
l@aiiadue nianulaeanuiuuazainsoazaienila

(2 o 1

Y ' = 9 a = ' P =
2. AT UNIUADIIN a@]ﬁ’]hljiﬂlﬁ@] Llagﬂ'ﬂﬂ“mﬂuﬁ']ll'ﬁﬂcﬂﬂW’]ullﬂﬂ ey

ANUNUNUADNTAAIIN



14

AaAa

= 9 1 1Y) s A Y 2 . . 2 9 Y
3. TANUaNs T INAVIAaHI 003892 09a9NFI (Biocompatible) 34141113
o J 4
ntszgnd 19 lunamsunngd
Y= @ o a ~ a 1 14 =\
4. azalaa ludrhazaredunidnatesiia wu naelsesy lanaslslimu
a J 4 <
msszneunansiualalasmivoudy o udu
5. Hgavaeuradogh 171-182 earusaiFod tazlindunuLsIAe 40 MPa

1 I a 1A ]
6. "lmm’smgﬂuwymmmmau

6. ﬂ]ﬁd@ﬂﬁﬂ1ﬂ‘l]i’)x‘]1/‘l’é)al1f‘]ﬂiﬂﬂ“?ﬁ'gaﬂﬂﬂ!f’]ﬂ

Y
MM3EDUAAYVDINDA 18ATENTEAN TUIBAMNTITNMATNITDNATU IaaInHane
) ] a a ~ J 9 a dy 3 @ 1 I
Yot 15U wiavegaunid dannziadoy guugl ANudu inTuana uazainnuily
1 a =Y 1 Y 3 4
N3AA19 (Boopathy, 2000) Taswod laasondoan lueavzgndosliianas Iagou lai PHB
Y I a 4 . 4 . 4 . 3’,
hydrolase 9% }a 1T uToa Inwes (oligomer) 15105 (trimer) az lawos (dimer) 110 H U
P . o qYa o ¢ 9
u'lyiilawes lalasad (dimer hydrolase) 3z Iinalu Ty Tumesvouud-le  asond
a a 4 t) a a
Dasauaziou lwiiudr-leasendtionisad laTasdue (B-hydroxybutyrate dehydrogenase)
o ann Y I Aa a ¥ a 4 a an
wilgnienulailuozd lnozFan (acetoacetate) 3nuuAaTlu Tuanavetoz s Inodaa
an 4 a aa
Taouazezdaalae Taaew lyioz s Inecdaalawe InTe lamd (acetoacetyl-CoA thiokinase)
Y . . o w 4 o ] ' s Yo o
waziwan-ala InTewaa (B-kitothiolase) Aua1ay et 1Hduunasmsveu v nudes
] a @ a 9 g’/ A A
(Pouton & Akhtar, 1996) N138pgaa18yeINed laasentsan1lueaina laneluannzni
a (= a 1 A [ I ¥ 4 4
panduia lilieondau vindesaarsluanneiliomaziin i lansveu lasen luq
%’ [l 1 9 ~ (= 9 Aa % I 4 4
wazi uarngesaaenielaannzi lutionime landaduaiuasueulasen leduas

a A

=1 1 dy a ] Qd‘ 9 =
MU (Reddy et al., 2003) Msgosaaroiing ldlurisguuginnig Tasliquugigega A
= dy 9 o Y ' a 2 o
60 D3fAIFe e uazANNTUUIZIUIoAL 55 ‘1/]']1???(1%13‘08@8?(’@161/‘!@@11e"Jﬂﬁ’f)ﬂ%?JﬁﬂWIu
Y @ 4 ]
e laneluszeznailszuna 7 §Ja1w (Johnstone, 1990; Flechter, 1993) Tagnisdosaats

vyoanoa lansenddan Tuea Tuaniza o daaasluaisiahn 2-2
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A13199 2-2 N1TUPIAA1IVDINDA 1IATONFBAAT 1 UIBA IUAN1IZAIY 9 (Pouton & Akhtar,

1996)
1 5 d‘ 90’ -
ANNLINFON naIMsdosdaly A3 1UNY M3 gYMIEUINIn
PHAs VM1AMWY  MIRANTOUAY  100% UWUWEN PHAS
1 . (d1)ansd) (F1las) (luason)

Anaerobic sewage 6 100 0.5
Estuarine sediment 40 10 5
Aerobic sewage 60 7 7
Tudugainigil 25°C 75 5 10
T megainigil 15°C 350 1 50

Aawv A 1 a A A 9 I
ANINUIIINWNIUNN 'V‘I‘U'N"ll’JﬂW'ﬁWﬁﬁﬂ%?ﬂWWﬂMTﬂﬁQﬁiWﬁlﬂu!LUU P(3HB-

a g % v ) a v
3HV) TagnanuIINNINAZNOULLTY %Qﬁﬂ‘ﬂmgﬂﬁﬂ@ﬂﬁﬁWﬂﬂJﬂQWﬂﬂhl‘e’Jﬂiﬂﬂ%ﬂﬁﬂWIut@ﬁ

a

2 o 7 9 9 = ~ o
13NN 0, 2, 4, 6, 8 1L 10 ﬁ‘].]ﬂﬂ’i (%1ﬂ‘3]ﬂﬁlllﬂell'ﬂ) ﬂ?ﬂiﬁ@ﬂl‘l’iﬂﬂmﬁﬁl 20 DIAUBALHYE A

U

uana lunIng 2-6

‘NH-'J -

MNN 2-6 ANYAULNIDITABUDINDA laATONTDAN1 1UIBN (Madison & Huisman, 1999)
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(Y d a [
7. ﬂ‘§31]'J“L!fnﬁE’N!ﬂi1%1’11/‘!?]@1‘189]591’1‘?59%1?]1114169]

an o 4 a A o =~ A 9 o (% A 9
Fimsdunizrned laasendoani Tuea danumedrdesnudisanannidig
[ YY) 4 ] ad AR 4 a
TnIn5AsUd (TCA cycle) Wuitmunvodduveinislulamsa lunmsaiugunisnan
a A o = ) Y & Y A oA
N0 18AT9NHEAN1 1 UIBAILINGIVEINY PhaCBA cluster H9152noUA2Y 3 U A0 PhaA,
A ~ ~ a s Y
PhaB 11ag PhaC (01 2-7 uazn i 2-8) Tagdu PhaA aruaumsnaaou laiwaia In'ls
% I @ 1 Aaaa $ an I
Towad (B-Ketothiolase) ¥uiluanslfnzenluman)deussdaalae (Acetyl-CoA) liliflupz
a Aaa o a 4 a Aaa
F1n-ozFaa lawu laiio (Acetoacetyl-CoA) BU PhaB ArugumsHanou laiozd lnozsaa
[ { a I 14
TA-3ANAE (Acetoacrtyl-CoA reductase) Tagilasuazdlnazdaalawliilueii-3-lanson
A Aa aa =S A 9 [ a 4 a
%-199135a 1A10 (R-3-hydroxybutyryl-CoA) Uaz 8y PhaC tAedvesnunisnaneu lsined
A o A & @ o Aa s o ~
lonsondoan1Tuenduma (PHA synthase) ¥99zdaUnIIzHnoamesanets-3-laasend
a aa I a A o
1a93alaeldilunedlenseondoaniiuton (Sudesh et al., 2000; Luengo et al., 2003;
. = o Yy A a = A A 9 [ %
Suriyamongkol et al., 2007) 84 PhaP ¥ m1Anan 1U5AaUNMNeIT09AUAIINAIAIVOIUNT
a @ Y a . L g °
WaveINoa laasondoani luea laun 1Usaun1Fu (Phasing) FaiuTdsaunaluanad
=~ Y A a a [ Y A o dy A A 1
UMINNAUATUMIHEN HAZMITUADUNTYANDAIVAVUUIA TIUIULAzNUNHIADYT IR S
Y
a o Y o a [
YOINOA lgATENFoAN1 T10n UBNIINULAINITAIVAVYUIALAZTIUIUVDINDA |8ATONTO D
Y] é’ o =~ A 1 dY U = = Y ~ ~
M TuendwuAuSNavedu PhaC Nlogmulumadals aIudu Phaz d3intinnlumsn
a I a o A 9 ' 4 a J
vewaneu lsianediuesisd (Depolymerase) tiio 19 anddeeuanamwaioaniinnoaies
P a 1 ~ 1 1 Jya a 9 %
Tagou lasindu Phaz naneenuivzegluzdn luawnsoneldinananssuldzeaunso
Y o Yy a A o 9 1 a (A . o &
nizaumsmau ladrened lsasendoan Tueauaza1snszqu vy n3UFu (Trypsin) A9y
a =y =l a 14 Y o o a
MTAAIBUNTYAVDINDA lanTonToan1 luea lashnsawesisadosedooulmillsalela
an (Proteolytic) AUIINAY (Luengo et al., 2003)
o [ a a a 4
MNSUNTZUIUMSINANDA laasenT Innedes 1ansond111@isa [P(HB-co-
[ 1 4 a I 1 o
HV)] aauaaalunin 2-9 auselagrensldunasaisveu 2 siadluunaservis iny
a 4 o a 1 1 a 1 o
paunio Inaild ifaniinedos 2 ¥tiaA19iu A P-hydroxybutyrate 1Az B-hydroxyvalerate
Aa Aa d A o o o (Y { o o a a
lunisinaTawedwesviia PHBV suiludeseideaisanarsididn Ae Insilodialate
(Propionyl-CoA) @13150%11 1@ lagmsiaunsa Tnsfi Tedin nsadnaesn viensa lviusimve
] gﬂ AAo 4 I A A a o A ] Aa A . .
Neaedu q MU veuuavdvIensaes Tuadu 9 151 To Tw@d®u (isoleucine),

13U (valine), 141510711 (Methionine) 1az W3 19711 (Threonine) Iag'le Tsaddu, 113y waz


http://www.greenclinic.in.th/isoleucine.html
http://www.greenclinic.in.th/isoleucine.html
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] g’/ 4 I %
w5 Tetlu dosrunszuiumsaaenanstunewiia 1 181ty Propiony-CoA #avi3 lotiuay
NANE 2 TUADU ANl
. . = = ' a = = ' aaa
1. N3LVIUNIT Deamination ADNIIAHYRLN T IANT lotiu Tagnsisalgnsen
4 . A Ya g . .
vou10u 143 threonine dehydratase e lvinaily Ol-ketobutyric acid (0l-KB)
Y
a o 1 J a
2. N3EM5IAA Propionyl-CoA Taglunszuiunstideserdunguen leivateyiia
L% U Ol -ketoacid oxidative dehydrogenase complex (BCKD), Ol -ketoglutarate dehydrogenase
% I o J o w
complex (KGD) 8¢ pyruvate dehydrogenase complex (PD) FauiluausanszuIunInIite
] 4 a U a o 14 1
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Alcaligenes eutrophus (H16) ZENECA Bio-products, UK (formerly ICI Ltd.)
Alcaligenes latus Biotechnolgische Forschungs gelleschaft mbH (Austria)

Petrochemia Danubia
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Chemical Research, (Japan)
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Recombinant E. coli Bioventures Alberta inc. (Canada)
Cheaper substrates Polyferm Inc. (Canada)

Corn starch SPC Biotech Pvt. Ltd. (India)
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a d Al [y} a
4. JanzridSinamedlansensoamluend 83t Gravimetric method (Grothe HazAnLy, 1999)
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