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TOM T AT

20 ching vi khiin cé khi ning sinh éng hop polyhydroxyalkanoate (PHAJa dugc phan
lap va tuyén chon tir ngdn nuéc thai thu dugc tir lang g@n Xuit bun Mach Trang, hugn bong
Anh, thanh ph Ha Noi. Trong $ d6, ching vi khifin cé kh ning sinh éng hyp PHA cao nft —
chang dugc ki hisu MT33 —duoc lya cton cho cac nghiénie sau bn. Ching vi khuin MT33
thuoc nhém toe khuin, Gram arong, va c6 kh niang sinh éng hop poly(3-hydroxybutyrateo-
3-hydroxyvalerate) (PHBV)si phandoan 3HV dat 3 mol%.Diéu kién ti thich cho sinh trong
va sinh éng hyp PHBV dia ching vi khuin MT33 bao §m glucose 20 g/L, cacim men 3 g/L,
pH 5,5 - 7, va nkdt do tir 30 - 32°C. Sinh kioi khé (CDW) va hamuong PHBV cao nfit dat
duoc 5,08 g/L va 67 %wt thduoc sau 36 @i nudi cy ching vi khuin MT33 trongdiéu kién i uu.

T khoa: polyhydroxyalkanoate, poly(3-hydroxybutyrate-cosgitoxyvalerate), polymer sinh
hoc, nuéce thai.

1. MO PAU

Luong plastic tiéu th trén toan th gisi hién nay 1a khang hon 250 tréu tén lrgng tiéu
thu nay ting Ién khdang 5 % ndt nam, cac plasticis dung c6 ngon goc chi yeu tr dAu mo
(http://www.european-bioplastics.org). Caailplastic hay polymer cé ngn goc tir diu mo vi
du nhr polyethylene, polypropylene, va polyvinylchloridangdugc Sr dung fat rong réi vi co
gia thanh thp [1]. Tuy nhién nking Vat liéu nay khéng cé khning phan ky sinh hc, chinh
baoi vay né la nguyén nhan gayéni trong 6 nhém moi twong [2].

D¢ han ché sy 6 nhém méi trong do $ dung cac plastic khéng cé kiming phan hy sinh
hoc ngroi ta dang phéat tén va sr dung céc plastic c6 khning phan by sinh ke (plastic tr
phan hiy) vi du nhu poly lacticacid (PLA), polyhydroxyalkanoate (PHE). Trong $ rat nhiu
cac lai nhya sinh foc thi PHA la lai nhya c6 nhéu tiém ning thay té nhya héa du, dic biét
trong nh wra sin xuit bao bi. PHA la polymeduoc tich kiy trong € bao nhr [a ngwn d trit
cac bon va ing hrgng boi rat nhiéu vi sinh \at, thuong 1a trongdiéu kién dr thira cac bon va
thiéu mot vai chit dinh drdng nhr oxy, nit, phjt phat, iru huynh, hdic man gan [4, 5].
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Diém han ché anh hrong dén tiém ning tng ding aia PHA 1a gia thanhia PHAdit hon
S0 Wi cac lai plastic c6 ngan gc tir mo. Chinh i vay cac hréng nghién ¢u chi yéu hién
nay la phanap tim kiém céc cling vi sinh it cé khi ning tich tiy PHA cao trén cac nga o
chat ré tién nhim 1am gim gia thanh an xuat PHA [6].

Trong nghién éu nay ching t6i én hanh phanap cac cling vi khuin tr mau neée thai
cua lang ban Mch Trang, x4 G Loa, hugn Bong Anh, thanh phHa Noi. Trong $ céac ching
vi khuan phan 4p duogc ching téiwa chon ching MT33 ¢6 kia nang sinh éng hyp PHA caodé
tién hanh nghiénuw.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén [éu nghién aru

2.1.1.DPéi twong nghién gu

CAc ching vi khiin phan 4p duoc tir cAc miu nuée thai caa lang bun Mch Trang, xa 6
Loa, huygn Bong Anh, thanh phHa Noi.

2.1.2. Cac lai moi trwong 3¢ dung

M6i truong phan 4p vi khuin va git gibng vi khiin (ki hiégu 1a HM) (g/l):
MgSQ,.7H,0, 0,25; CaGl2H,0, 0.09; KCI, 0,5; KBr, 0,06; peptone, 5; cadmm men, 10;
glucose, 1. Méi wong sn xuit PHA (ki héu la MA) (g/l): MgSQ.7H;0, 0.25;
CaCh.2H,0, 0.09; KCI, 0,5; KBr, 0,06; KKPO,, 0,5; cao Am men, 3; glucose, 20 [7]. Cac
thanh plin cia mdi trong dugc hoda tan trong 1000 mirdc cit, pH aia mdi twong duoc diéu
chinhdén 7,0 ing dung dch 5 M NaOH va 5 M HCI, mdi #dng dic duoc bo sung 2 % agar.

2.2. Phrong phap nghién a@éu
2.2.1. Phapdp va tugn cton

Mau nrdc thai duge pha lodngy cac ng do khac nhau va dadéu trén mdi teong thach
dia, sau 24 @i nudi diy & 30°C, cac khan lac riéng & duoc cly tach va kém tra khi nang tng
hop PHA. Tuyn chon céc cling vi khiin cé khi ning sinh éng hop PHA dugc tién hanh theo
phuong phap nhém wi Nile blue A va soi déi tia tir ngaai budc séng 254 nm [8]Dé khang
dinh thém Kt qua tuyén chpn, tién hanh lam tiéu 4n cit 16p va quan sat caahPHA tich Ly
trong € bao cling tuyén chon dudi kinh hién vi dién tr truyén qua (TEM).

2.2.2. Md & hinh thai khdn lac va € bao vi khdn

Cay vi khuan theo hinh dich it trén méi tnong HM dic, u & 30 °C trong 24 @i dé vi
khuin moc thanh khén lac. Quan satuia chon cac khén lac moc riéng & ¢é mé & hinh ding,
mau gc khuin lac. Lam tiéu kin giot ép, tiéu Bn nhbm don, tiéu kn nhwm Gram, quan sét
va mo & dic diém hinh thai & bao @a ching vi khiin tuyén chpn trén kinh hin vi quang hc.
Hinh cang va kich tire t# bao @a ching vi khuin tuyén chon dugc xacdinh nhy anh chup tir
kinh hén vi dién quét (SEM).
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2.2.3. Nghién #u dnh heong aia thanh pln dinh drong vadiéu kign nudi ey dén s sinh
truong va tichdy PHA aia vi khuin

Céy ching vi khifin tuyén chon trén méi teong HM dic ¢ 35 °C trong 24 @i, iy chuyén
sang mdi trong HM long, nudi fic véi téc do 180 vong/phuty 35 °C trong 13 ¢i. Giéng Vi
khuan duoc bo sung i ti 18 5 % (v/v) vao cac moi tisng thi nghém dé thir anh hrong aia
nhiét do, pH, ngwn carbon va ngﬁn nitrogen. Mi thi nghém duoc lap lai 3 1an va hy két qua
trung binh, x I s6 liéu king pHin mém Microsoft Office Excel.

2.2.4. Plwvong phap xaciinh khoi luwong # bao khé va hamng PHA tich dy trong € bao vi
khuin

Khéi luong € bao khéduoc xacdinh theo plrong phap ¢a Van-Thuoc va Quillaguaman
(2014) [7]. Hamkgng PHA tich fiy trong € bao vi khdn dugc xacdinh theo plrong phép ac
ki khi [9].

3.KET QUA VA THAO LUAN
3.1. Phan ép, tuyén chon vi khuan sinh PHA

Tir cac miu nuéc thai thu duoc tir lang bun thén Mch Trang, xA G Loa, hugn Béng Anh,
thanh plé Ha Noi, ching t6ida tién hanh phanap va thuduoc 144 ching vi khuin (ki hiéu
MT1 dén MT144). Dra trén plrong phap nhém vai Nile Blue A va soi @i tia tir ngaai (Hinh
1a), Kt hop v6i quan sat phat Bin cac tié an nhap trong € bao ting kinh hén vi quang bc ¢
vat kinh 100X chang téia thudugc 20 ching c6 kh ning tich fiy PHA. Nudi dy céc cling vi
khuin nay trén moéi trong sin xudt PHA (méi trong MA) trong thyi gian 24 gb, thu sinh kibi
té bao va xadinh hamrgng PHA tich fiy trong € bao ling phrong phap ac ki khi (Bang 1).

Bdng 1.Pac diém hinh thaié bao va kh ning sinh éng hop PHA aia mjt s ching vi
khuan phan 4p duoc.

STT | Ki hiéu Dic diém t bao CDW PHA Thanh pln PHA?
chang (% wt) (mol%)
Hinh thai ¢ | Nhuom
bao Gram 3HB 3HV
1 | MT15 | Twec khuan + 3,81 + 0,04 53+1,2 97,6 2.4
2 | MT21 | Tmec khian + 1,31+ 0,04 12+15 100 0
3 | MT29 | Tmec khuin + 1,42 +0,10 17 £0,6 98,3 1,7
4 | MT33 | Tmrc khuan + 4,18 + 0,05 51+0,2 97,1 2,9
5 | MT56 | Tmc khian + 0,96 + 0,06 12 £0,7 100 0
6 | MT65 | Tmec khuan + 2,20 £0,11 13+23 100 0
7 | MT70 | Tmec khian + 0,88 + 0,06 11+1,8 100 0
8 | MT71 | Tmec khuan + 1,88 +0,11 29+1,1 100 0
9 | MT72 | Giukhun + 1,28 + 0,06 6+1,5 100 0
10 | MT84 | G khuin - 0,82 + 0,06 5+0,2 100 0
11 | MT85 | Tmc khuan - 0,65 + 0,05 1+0,3 98,5 1,5
12 | MT88 | Tmc khian + 0,53 +0,10 3+14 100 0
13 | MT90 | Tmc khian + 0,67 + 0,04 10+21 100 0
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14 | MT97 | Gu khuin - 1,17 + 0,04 7+1,4 100 0
15 | MT112]| Truc khuin + 0,90 + 0,07 12+2 100 0
16 | MT123]| Truc khuin + 1,33+0,03 17+0,2 100 0
17 | MT129| Cau khuin + 0,83 + 0,03 12+1 100 0
18 | MT132]| Truc khuin + 0,63 + 0,06 21+1,7 100 0
19 | MT133| Cau khuin + 0,65 + 0,07 12+3,1 100 0
20 | MT144| Cau khtin + 0,57 + 0,04 13+2,8 100 0

Ghi ch ®Phan tich né sic ki khi (GC)

Két qua cho thy ca 20 ching vi khuin déu tich iy PHA trong € bao \6i ham krong dao
dong tir 1 %dén 53 %. CAc almg vi khifin nay cli yéu tich kiy poly(3-hydroxybutyrate), drcéd
mot vai ching ¢o6 kh nang tich iy copolymer - poly(3-hydroxybutyrate-co-3-hydroxigsate)
(PHBV). PHB 1a lai polymer dién hinh @a nhém PHA, PHBiuoc tich by boi da $ cac vi
sinh \at, tuy nhién lai polymer nay c6 ninoc diém l1a arng va gion nén &m ning tng ding bi
han ché. PHBV la laai polymer Bn hop bao @m céac téu prin PHB va poly(3-hydroxyvalerate)
(PHV), 6 mém cko va kh ning dan oi caa PHBV fing |én tdy thac vao hamuong PHV c6
trong n hop, chinh i vay hién nay cac nha khoayb dang fip trung nghiénu va gn xuat
PHBV boi tiém ning ting ding aia ching wot troi so Wi PHB [5, 10]. Trong & 20 ching vi
khuin cé khi ning sinh éng hyp PHA, ching tdita clon ching MT33dé tiép tuc nghién é¢u
bai vi ching nay sinh wrong kha mnh (CDW = 4,18 g/l) va tichiyy ham irgng PHA [én &i
51 %. Lai PHA ma cling MT33 tich iy la PHBV trongd6 ham trgng aia 3-hydroxyvalerate
chiém khaing 3 %. Anh kinh hén vi dién tr truyén qua (TEM) cho thy cé khang 2-7 ht
PHBV trong mdi t& bao @a ching MT33 vakich thréc cac lat nay daadong tr 0,3 — 0,7 pm
(Hinh 1b).
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Vi khuan 33 (82%).008
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TEM Modo: Imaging Direct Mag: 8000x

Hinh 1.Két qua tuyén chon cac cling vi khuin tich iy PHA: (a) Céac cting tich iy PHA (MT15,
MT21, MT29 va MT33) phat sang khi nbm king Nile blue A va soi @i tia tir ngaai budc séng
254 nm, (b) Cacdt PHA mau sang tichiy trong € bao éa ching MT33 khi quan satubi kinh hién vi
dién tir truyén qua (TEM).

3.2. Hinh thai khuin lac, t# bao aia ching vi khuan MT33

Khuan lac aia ching MT33 ¢6 dng trondéu, hoi 16i & tam, khidn lac c6 mau ting sra, b
mat tron bong (Hinh 2a). Ging MT33 gir mau tim khi nhém Gram cltng © ching thédc
nhém vi khian Gram arong (Hinh 2b).Anh kinh hén vi quang bc va kinh hén vi dién tir quét
(SEM) cho ty chaing MT33 la tirc khién, kich thrc € bao daadong 1 - 1,35 pm x 2,14 -
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2,95 pum (Hinh 2c), thong dinh i nhau tng d6i mot, co khi ko thanh ch?ji 3 haic 4 £ bao
(Hinh 2b). Cadidc diem hinh thai va sinh héaia ching MT33 c6 nhiu diém gidng Wi cac
chang vi khuan thuge chiBacillus

a b \
{4

Hinh 2.(a) Khuin lac cia ching MT33 trén méi trong dac, (b) Anh nhym Gram @a ching MT33,
(c) Hinh ding va kich tiréc t€ bao ¢a ching MT33 dréi kinh hién vi dién tir quét (SEM).

3.3. Anh hwéng aia méi trudong dinh dudng dén kha ning sinh trwéng va sinh 6ng hep
PHBYV cia ching MT33

3.3.1.4nh heong aia ngwn carbon

Carbon la ngdn dinh drdng thiét yéu dau tiénddi véi tat ca cac sinh gt. Bén @nh d6
da $ vi khuan chi tich liy PHA khi trong méi trong nudi dy du thira carbongdiéu d6 chi
ra vai tro At quan tong aia ngwn carbondol véi cac ching tich iy PHA [2, 5]. Trong
nghién ¢u nayanh hrong aia mdt sd ngudn carbon (hamulong 20 g/l)dén sr sinh tirong
va sinh 6ng hop PHBV aia chuing MT33d4a duoc ching t6i kho sat. Kt qua sau 30 h nudi
ciy cho thiy, ching vi khtin MT33 c6 ki nang sinh toéng va sinh éng hyp PHBV trén
tat ca 7 ngwn carbon & dung (cao ngd, fructose, glucose, maltose, sucrosiedong va tinh
bot). Trongdé glucose va tinhdi 1a 2 ngwn oo chit thuan loi nhat cho s sinh tréng aia
ching MT33 (Hinh 3). Tuy sinh tvng kha 6t trén 2 ngdn carbon l1a glucose (CDW = 4,15
g/l) va tinh Bt (CDW = 3,75 g/l) nbing kha ning tich tiy PHBV trén 2 ngn carbon nay la
khac Hin nhau. Hamdong PHBYV tich tiy trong € bao @a ching MT33 1éndén 61,4 % khi
st dung glucose, trong khié ham {rong PHBV tich tiy chi c6 khaing 27,4 % khi & dung
tinh bot 1a ngun carbon. Kt qua nay ding trong tr nhu két qua nghién &u tredc d6 cia
Van-Thuoc va Quillaguaman (2014) [7], khi nghi&mu&ha ning sinh teong va sinhdng hop
PHBV aia ching vi khiin Gram drong (Bacillus sp. ND153) phanap tai rirng ngip man
Nam Dinh trén cac ngin carbon khac nhau, cac tac giay ding nhin thay: tinh bot 1a
ngwn carbon ¢t cho sinh teang nhrng khdng than lgi cho sinh éng hyp PHBV, naroc
lai glucose thi wa thuin loi cho sinh toéng lai ciing thuin loi cho sinh éng hop PHBV.
Céac nghién €u tredéc day da ching minh &ng vi sinh \it S8 tich iy nhiéu PHA khi méi
truong $ng dr thira carbon [2, 5, 6]. Glucose #rong don nén cling MT33 ¢6 th sir dung
truc tiép dé phat trén va tich iy PHA dod6 sinh kii vi sinh vat va ham irong PHBV thu
duoc kha cao. Trong khié ching MT33 khéng & dung dugc tinh bt tryc tiép ma ching
phai san sinh amylas@é tir tir thuy phan tinh bt thanhduong. Lugng dudng thiy phan so
ra € dugc ching MT33 s dung ludn cho sinh trong nén hamuong duong trong moi
truong thip —day khoéng phi 1a diéu kién thuan loi cho sinh éng hop PHA.
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Hinh 3 Anh hrong aia ngwn carbonién sinh tirong va sinhdng hop PHBV aia ching MT33.

mm— CDW (g/L) —i— %PHBV
4.5 - - 70
4 B

60
35 g
X
- L 50 ©
3 - 8
©
=5 | o
3 25 0g
‘g 2
A 2 | B
) 30 <
15 e
20 Z
14 z

o

o
i
o

Cao rim Pepton Cao tht MSG NH4Cl  (NH4)2SO4 NaNO3
men

Hinh 4 Anh hrong aia ngwn nito dén sinh teong va sinhdng hyp PHBV aia ching MT33.
3.3.2.4nh heéng aia ngwn nit

Nito 1a nguyén & cin thiét dé cac sinh gt tong hop protein, axit nucleic, ATP...vi ¢h
nguwn nito déng vai trd quan éng trong qua trinh sinhubng phat trén cia vi khuin. Chang
t6i khao sét kfa ning sr dung cac ngbn N khac nhaddi véi qué trinh sinh tréng va sinhdng
hop PHA aia ching MT33. Két qua thu duoc sau 30 @i nudi dy cho thy, ching vi khuin
MT33 phat trén tt va sinh éng hyp nhiéu PHBYV trén méi trong co clira ngwn N hiru oo nhur
cao mm men (CNM), cao tit, pepton va monosodium glutamate (MSG)yawlai cac ngén N
vo a0 (NH,CI, (NH,),SO, va NaNQ) khong thidn loi cho sinh teéng va tich iy PHBV. Khoi
lwong € bao kho (4,15 g/L) va hamdng PHBYV tich tiy trong € bao (60 %)at gia ti cao niit
khi CNM duoc st dung lam ngén N (Hinh 4).
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3.4. Anh hwéng cia diéu kién nudi ciy dén kha ning sinh trwéng va sinh Hng hop PHBV
caa ching MT33

3.4.1.4nh heong aia pH

Két qua & Hinh 5 cho thy, ching vi khuin MT33 c6 kfa ning sinh teong va tich tiy PHA
tét trong dii pH kha Bng. Sinh kibi cua ching MT33 luéndat trén 3 g/L trong khing pH 4,5 -
8 vadat cyc dai trong khaing pH tr 5,5 - 7 (sinh kbi daodong tir 4,7 - 4,9 g/L). Hamuong
PHBYV tich by cao niat (khaang 56 — 67 % ki lwong € bao khd) khi nudi &y ching MT33
trong chi pH tir 5,5 - 7. Nhr vay c6 th thiy chaing MT33 phat tén 6t nhit & pH axit yéu, day
la diéu kién pH throng thiy ¢ nuée thai cé nhiu tinh bt do sr thay phan va ldin doi tinh bot thanh
mot s axit hiru .

m— CDW (g/L) —aA— %PHBV

o

T d

(o] ~ ©
o o o

ey al
o o
PHBV (% kh §i lwgng té bao kho)
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o o

=
o

o
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Hinh 5 Anh hrong aia pH bandau dén sinh trong va sinhdng hyp PHBV dia ching vi khiin MT33.
3.4.2.4nh heeng aia nhigt do
“Anh hrong aia nhgt do dén kha ning sinh trrong va sinh dng hyp PHBV aia ching vi
khuan MT33 da dugc _chlng toi é,n hanh nghién . Két qui cho thy ching MT33 sinh
truong va tich iy nhicu PHBV nhit trong khang nhét 30 — 32°C. G nhiét @6 30 °C, khoi

luong € bao khé va hamubng PHBYV tich tiy trong € baodat gia ti cuc dai 1a 4,9 g/L va
67,8 % (Hinh 6).
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Hinh & Anh hrong aia nhit d6 dén sinh taong va sinhdng hop PHBV aia ching vi khiin MT33.
3.4.3.D¢ng thai Ién men:ia ching MT33

Trén & mit cua cac bt PHA bén anh céac enzymeéng hop (PHA synthase) con c6 cac
enzyme phan dy PHA (depolymerase) [4]. Trondiéu kién du thira carbon thi cac PHA
synthase hat dong nanh nkim gitp € bao tich #iy carbon, ngoc lai khi nguwn carbon trong
moi_truong sﬁng gam thi depolymarase hbdong manh nhim phan iy PHA gii phong
ngwn carbon va ing hrong cho & bao. Nhr viy viéc nghién ¢u dong thai sinh trong va
sinh polymer @a cac chng vi khiin dé tim ra thi diém tich ky polymer arc dai la viéc lam
can thiét. Két qua nghién ¢u dong thai sinh trong va kh niang tich fiy PHBV aia ching
MT33 duogc thé hién trong Hinh 7. Kt qua cho thiy, theo thyi gian nudi dy sinh kibi té bao
taing din va ham brong PHB tich iy ciing ting din. Tai thoi diém 4 gi, sinh kli té bao ch cé
1,31 g/L va hamdgng PHBV trong ¢ bao thp (5 %). Sinh kBi té bao va hamuong PHBV
tich fiy dat gia ti cuc dat 1a 5,08 g/L va 67 % sau 36ognudi cy (Hinh 7). Tép tuc nudi dy va
thu sinh kidi té bao, ching toi rin thiy tai 40 giv sinh kibi té bao kit dau giam vadic bict
ham lrong PHB tichiiy trong € bao ding giam. Vao thi diém nay, co th do chit tuc cté tao ra
nhiéu va mai trdng it dau can kiét chit dinh drdng nén & bao cling MT33 va PHBYV tichily
da bit dau bi phan fiy.

415



Tran Hifu Phong, Bui Thi Thanh Nga, Phan Dué Thanh, Poan Van Thuoc

6 - = CDW (g/L) —&— %PHBV 80

70
5 o
60 <
4 2
% ‘ 50 _g'
> 3 L 40 )
z <
© 30 &
? 3
- 20 E

1
- 10
0 0
4 8 12 16 20 24 28 32 36 40
Thoi gian (h)

Hinh 7.Sinh trong va sinhdng hyp PHBV dia ching vi khiin MT33 i cac thi diém khac nhau.

4. KET LUAN

T cAc ndu nuéc thai tir lang bun x& Mch Trang, hugn Bong Anh, thanh ph Ha Noi

chiing t6ida phandp dugc 144 cling vi khuin trongdé c¢6 20 clng c6 ki nang sinh dng hyp
PHA. Ching vi khitin MT33 wi khd nang sinh teong nhanh va tichiy nhicu hat polymer
trong € baoda duoc lra chon dé tién hanh nghiénta.

Chang MT33 la twc khuin Gram dong, c¢6 ki ning sinh éng hop cac lat poly(3-

hydroxybutyrate-co-3-hydroxyvalaratediéu kién méi trong nudi dy thich hp cho s sinh
truéng va sinhdng hyp PHBV adia ching nay la:duong glucose (20 g/L), cacim men (3 g/L),
nhiét d6 30 — 32 °C va pH 5,5 - 7,0. Khluong € bao khé va hamrbng PHBV dat gid ti cuc dai

la 5,08 g/L va 67 % sau 36ognudi dy o diéu kién ti wu.
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ABSTRACT

STUDY ON POLY(3-HYDROXYBUTYRATE-CO-3-HYDROXYVALERATE)
PRODUCTION BY STRAIN MT33, A BACRERIUM ISOLATED FRM WASTE WATER

Tran Huu Phonfy’, Bui Thi Thanh Ng& Phan Due TharthDoan Van Thudt

Department of Microbiology and Biotechnology, Faguf Biology,
Hanoi National University of Education, Hanoi, \fiam

2/annoi Highschool, Donganh, Hanoi, Vietham
"Email: phongth@hnue.edu.vn

Twenty PHA producer bacteria were isolated andesad from waste water collected from
Mach Trang village, Dong Anh district, Ha Noi cit%mong them, the highest PHA producer
bacterium — strain MT33 was chosen for further gti#train MT33 is a gram-positive and rod-
shape bacterium, able to produce poly(3-hydroxytatgyco-3-hydroxyvalerate) (PHBV) with
3 % mol HV unit. The optimum conditions for cellogrth and PHBYV production by strain
MT33 are glucose of 20 g/L, yeast extract of 3 giH, 5,5 - 7, and temperature 30 — &2
Maximum CDW and PHBYV content of 5,08 g/L and 67 %revrespectively obtained by strain
MT33 after 36 h of cultivation at optimal condition

Keywords polyhydroxyalkanoate, poly(3-hydroxybutyrate-cénalroxyvalerate), biopolymer,
waste water.
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