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PAC PIEM CUA CHU]\G VI KHUAN ND153 SINH POLYHYDROXYBUTYRATE (PHB)
PHAN LAP TU PAT RUNG NGAP MAN HUYEN GIAO THUY, TINH NAM DINH

Poin Viin Thuge, Nguyén Thi Binh
Tneomg Dai hoc Sie pham Ha Noi

TOM TAT

Polyh)droxyalkanoalc (PHA) [a m$1 dang polymer simh hoe tich Iuy Trong, @ bao cia nhiéo Jodi vi sinh vt
vai vai rd 1 nguon dy inir carbon vi ning lueng. thudmg xay 10 khi méi trudng séng dur thira carbon vA thidu
mot vai chat dinh dudmg thiét yéu, vi du nhu nitrogen, oxygen, phosphorus, sulfur, hogc magnesium. Trong
nghién ciu niy. 12 ching i khuan co hha ning tich liy PHA di duoc pl\an lip wr dnl nimg ngap min huy',n
Giao Thuy tinh Nam Dinh. V§i kha ning sinh lruonL phat tinén manh va tich lay nhi¢u hat PHA trong 1€ o,
chiing vi khuan NDIS$3 di dugc hya chon dé uén hinh cic nghién cir 1iép theo. Ching NDIS3 .c6 dang truc
khuan, Gram du(mg di dnge. c6 kha ning hinh thanh ngi bdo w, thuée nhom vi sih vitua muds nhg, va pH
trung tinh, va Ua dm trung binh Ching vi khudn ND153 ¢ hha nang déng hoa nhicu nguon nitrogen va carbon
khac thau. Mau PHA 1 chung vi khu:m NDI53 da dugc tich chict va tinh sach Két qua phin tich céu tric
miu polymer tinh sach b.mg pho cong hudmg tir hat nhan cho lhay chung NDI53 tich liy poly{(3-
hydroxybutyrate) (PHB) - dang polymer dién hinh duge tich oy bén rt nhleu cic vi sinh vt trong ty nhién.
Chimg vi khudn ND153 cb kha ning tich 18y ham lugng PHB dat 82% khér lugng té blo kho sau 30h nudi cdy

trong didu kign han ché MgSO; .

Tir khéa: Baci'™ s, PHA, phan hiy sinh hoc, PHB, polymer sinh hoc

DAT VAN DBE

Nhu ciu sir dung polymer trén thé giGi nor chung
v & Vigt Nam ni riéng ngay cing gia tng, tuy nhién
nguon diu mo - nguyén lidu chinh dé san xvat cic log
polymer nay dang c6 nguy co can ki€l va gia thanh
ngay cang ting cao. Thém vio do. nhimg plastic co
nguon goc tr dau mo khong c6 kha ning ty phan huy
oén ching 1a m§t trong nhimg nguyén nhin giy 6
nhiém méi trudmg. Giai phap dang dugc quan Lam
hién nay la phat trién va sir dung chc plastic o kha
ning ty phan biy (thuéng dugc goi 14 polymer sinh
hoc) (Salehizadch, Van Loosdrecht, 2004).

Trong s cic polymer sinh hoc dang duge
nghién ciru sir dung thi polyhydroxya[kanoalc (PHA)
duoc quan tarn nghién ciru nhiéu nhat, PHA 13 nhém
polymer sinh hoc c6 kha nang phan huy tri¢t dé va
6 ohiéu tinh chét twong wr cac plastic 1bng hop.
Ching la polymer cua céc don phén
bydroxyalkanoale dugec tich lby trong 1 béo nhr la
ngudn dy trit carbon vi niing lugng béi ml nhidu vi
sinh vat, thuomg dién ra trong didu ki¢n thiéu mot vai
chit dinh dudng nhwr oxygen, nitrogen, phosphorus,
sulfur, hofic magnesium, va du thira carbon (Lec
1996; Sudesh ef al,, 2000). Nhidu ching vi sinh vat
¢b kha ning tich liy ham lugng PHA Ién t6i 90%

khéi lugng khé cua té bao (Thuoc, 2009).

Ké tir khi poly(3-hydroxybutyrate) (PHB) duoc
tim ra vao ndm 1926 (Lemoigne 1926), cho dén nay
da c6 hon 150 logi PHA dugc phén 13p tir hon 300 vi
sinh vat (Valappil et al, 2007). PHA co thé la
po]ymer cia mét logr monomer hoic cua hai hoac
nhiéu loai monomer PHA dugc chia thanh hai nhém
phu thuéc vio sb lugng cic nguyén tr carbon cé
trong cic dom phan ‘monomer: nhimg PHA dang
mach ngin (scl-PHAs) co khoang 3-5 nguyén ar
carbon trong mot monomer, nhimg PHA dang mach
trung binh (mcl-PHAs) 6 khoang 6-16 nguyén or
carbon trong mdt monomer PHA mach ngén ¢é tinh
chat gidng véi cac loai plastic thong thuéng nhu
gion va cimg, _trong khi d6 cic PHA mach trung
binh ¢6 tinh mém déo, nhiét d§ s6i va nhiét d§ ket
unh thip (PhlllP etal. 2007) V& Ilch sir nghlen ciny
va phat trién gin 100 ném, rat nhidu cic san pham tir
PHA di dugc thuong mat héa, hién nay c6 hing
trdm cong ty thuong mai lén nhé trén khap thé gii
tham gia véo linh vyc nay (Chen, 2010).

Ung dyng chinh cia PHA 12 thay thé cic polymer
cb nguon gdc tr dhu mo dang dugc sir dyng dé sin
xudt bao bi. Ngodi ra PHA Ja nguyén ligu A& san xudt
céc logi & ding mdt lan nhu t3 16 cho ré em, chai lo
dymg my phim, cac sin phim c6 d¢ bén cao nhu vo
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mdy vi tinh, vo dimg Iép 610 dy .. Dic Mgt hyn,
do khéng gdy phan dng thar Jogi khi duge ghép
viio co thé nén polymer sih hye co nhimg (g dyng
quan trong frong nginh y 1&. Cac sin pham nhur chi
khiu phdu thudt, dia xuong, dng ghép mach, van
tim. 13 nhimg vi duchién hnh (Philip er ol 2007).

Nhimg nglhién ciu 1¢ PHA cang ¢ duge tién
hih ¢ Vigt Nan trong thor gan gin iy, hudng
nghién ciu ¢ha veu ip trung vdo PHB, Lé 1y Thiy
Tram va ddng the gia (2006) & phin 1gp duge ching
Methviobacterium sp. ¢d kha nang llch iy PHB v
ham hrgng PHB uch Ny cye dai trong (€ bdo 13 31,4%
sau 4 ngdy nuoi cdy. Boi Thi Thanh M duub tac
e {2010) dd phan 1§p duge Lhul\% vi khuan V23-
NI.T wr xodi ¢t co khd ning sinh tong hgp PHB, so
bo dinh logi da xdc diph duge chung vi khuan ndy
thude lodi Bucrllus cerens, va ham lugng PHB cuce du
do ching nay tich 1y ¥ 58% khor Jugny té bio kho,

Trong nghién ciru nay ching 161 d3 tén hanh
phan 13p, tuyén chon, va nghién clra chiing vi khuan
b kha niing tich liy PHA tir dat rimg ngip mjo o
Vi¢t Nam, Day 1a nhimg nghi¢n clru tién d¢ 13m nen
tang cho vige phat trién san xudt va img dung PHA &
Viét Nam.

VAT LIEU VA PHUONG PHAP

D6i twgng

20 mau dit dugc thu thip r rimg ngip man
huyén Giao Thiy, tinh Nam Byjnh Céc miu dit dung
trong cac i kin va duoc git trong da lanh sau do
chuyén vé phong thi nghi¢m dé tién hanh phan lap
Cic loai méi truromg sir dung

Méi truong phan l4p vi khudn (g/l): NaCl, 30;
MgS0..7H;0, 2,5; KBr, 0,06; KH,PO4, 2; Peptone, 2;
Cao nim men, 2; Glucose, 20. M&i truéng thu sinh
khéi (ki higu la HM) (gN):  NaCl 30;
MgS0..7H,0, 0,25,  CaCh.2H,0,0,09:  KC), 0.5;
KBr, 0,06; Pcptone, 5; Cao nim men, 10; Glucose. I.
Mor truémg san xual PHA (ky hidu la MA) (g):
NaCl, 30, MgS0..7H;0, ): CaCl>.2H,0. 0.36; KCI, 2;
KBr, 0,24: KH;PO,, I; Cao nim men, 2; NH,CI, 2;
Glucose, 20. Cac thinh phi\n clia méi truomg dugc héa
tan trong 1000ml nuée cat, pH cua méi trudng duge
diu chinh dén 7,0 bing dung dich 5M NaOH va SM
HCI, méi trudmg diic duge bo sung 2% agar.

Phiin 13p. giir giéng vi khuin
Phan 13p vi khudn theo cac budc co ban tham
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khio tir ti li¢u cua Nguycn Thanh Pat va Mai Thj
ing (2000). Gair gibng vi khuan bang cac phuong
phdp: gitr trong 4'C va cay lTuycn dinb ky 1,5
thdng/tan, dong kho sinh Khdi té bao va gir 6 -80°C;
bio quan sinh khoi t¢ bao trong 15% glycerol & -80°C.

‘Tuyén chon ching vi khudn ¢6 tich lay PHA

Chy chuyén vi khuan tir hop petri giir giong sang
hop petri chita moi truomg HM dic c6 bo sung
0.5pg/ml dung dich thuse nhum Nilc blue A tan
trong DMSO (Qimclhy[sulfoxidc), Sau 24-48h khi vi
khuan dd moc 101, soi cac hop petri ndy dudi tia UV
bude song 254 nm, gilr lai céc ching vi khuan phat
huynh Guang mau ving cam sing (Spiekermann e/

. 1999). D¢ khing dinh thém ket qud tuyén chon,
ncn hanh Jam tiéu ban it 1ép va quan st cic hat
PHA tich luy Irong 1¢ bio ching tuyén chon dudi
kinh hién vi dién tr (HVDT) truyén qua (TEM).

M& ta hinh (hai khudn bac, hinh thii t¢ bio ching
vi khuin tuyén chgn

Céy vi khuan theo hinh dich dic irén mdi truéng
HM dic, 4 0 35°C rrong 24h dé vi khuan moc thanh
khuédn lac. Quan sat, lua chon cic khuan lac moc
riéng r& d& mé 1a hinh dang, mau sic khuan lac. Lam
tiéu ban gigl ép. uéu ban nbrdm dom, tiéu ban
nhugm Gram, quan sat va md ta dac diém hinh thai
1¢ bio ctia ching vi khudn tuyén chon trén kinh hién
vi quang hoc. Hinh dang va kich thuoc 1¢ bao clia
chung vi khuan tuyén chon duge vic dinh nhé anh
chyp tir kinh hicn vi dign quét (SEM).

Tich chiét, tinh sach, xéc dinh céng thic phin 1
cia loai PHA tich kiy trong té bao chung vi
Khuin tuyén chgn

Nuéi cdy chang vi khuan my«.n chon wén méi
truimg MA long & 35°C. téc d lic 180 vong/phit.
Sau 24-30h thu toan b$ dich nuér cy, hi tam 8000
vong/phit trong 10 phut, gu‘l lai sinh khéi té bao, rira
sinh khéi bing nudc cit réi déng kho sinh khdi bing
méy dong khd Plexy Dry (My). Téch chiét va tinh
sach PHA bang dung dich chloroform trong h¢ thong
Soxhlet (Verlinden ef al., 2007). Miu PHA unh sach
dugc g 191 Phong Phan tich cdu tric, Vién Héa
hoe, Vién Khoa hoc va Céng nghé Viét Nam dé xac
dinh cong thire phan tir bing may cong huéng tir hat
nhan (Bruker ARXS500, Bruker, Sikerstrifen,
Germany).

Nghién ciru anh huéng cia cic yéu t6 dinh dwing
vh didu ki¢n méi trudng dén sy sinh trudmg cia
ching vi khuin tuyén chgn

Ciy chung vi khuin ruyén chen trén méi tnrong
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HM dic & 35°C trong 24h, céy chuyén sang méi
truémg HM 1ong, nudi lac voi toc d§ 180 vong/phut
&35°C trong 13h. Gidng vi khudn dugc bd sung véi
1y 1§ 5% (v/v) vao cac méi trudmg thi nghiém de thy
anh huéng cua nhi¢t d§, pH, nong d¢ NaCl, ngudn
carbon va nguf‘)n nitrogen. Moi thi nghi¢m duec 13p
lai 3 Ian va lay két qua trung binh, xur ty s6 ligu bing
phin mém Microsoft Officc Excel.

Ding thai sinh (ruo’ng cia clu\ng vi Khufin tuyén
chgn khi nudi chy trén méi trudng c6 ngubn
carbon khéc nhau

Nudi ciy chung vi khuin tuyén chon lrcng binh
tam gidc chira moi truémg HM long co nong dé 4%
NaCl. pH 7,0 vén 2 ngudn carbon khic nhau 1
glucose va ri dudmg. Djt cde binh tam mdc rong
may ldc vor 16c dé 180 vong/phit o 35°C, thu mdu &
che thoi diém Oh, 12N, 18h, 24h, 30, 36h. Xac dinh
khoi lugng 1€ bao kho (CDW) va ham lugng PHB
(w1%) tich Ry trong t¢ bao theo phuong phép cia
(Law and Slepecky. 1961). PHB tinh sach duge ding
dé xay dymg dé thi chudn.

Nuol v:av hai pha, xdc d|l|l| s dnh hirdng cia mgt
sb nguon dinh dudmg dén ham hrgng PHB tich
ldy trong té bao chung vi khuin tuyen chen

Pha sinh truéng (pha 1): nuéi cdy ching wi
Kkhuin ruyén chon wong binh tam glac 250 ml c6
chia 50 ml m&t ruémg HM c$ nguén carbon 1a ri
duéng & 35°C, 10c dd léc 180 vcng/phu( Sau 20h
nudi cay, ly tam va chuyén sinh khéi té bao sang pha
2 (pha tich lity). Pha tich lay PHB: ching vi khuan
duoc (iép tye pudi trong binh tam giac 250 ml co
chira 50 m) mé1 truémg MA nhumg ham lugng cia
mot s6 chit dinh dudng trong méi truong lan fuot
dugc giam di (tbi nghi¢m 1 - néng 46 NH.Cl glam
xudng 0,2 g/l; thi nghi¢m 2 - nong dd KH,PO, giam
xuong 0, l g/1; thi nghiém 3 - néng do MgSO..7TH,0
giam xudng 0,1 g/1), ham lwgng cc chat dinh dudng
khac duge gitr nguyén. Sau 10h nudi cdy, bo sung
2ml dung dich glucosc dam dic (50%) vao mdi binh
16 1iép tuc nudi & 35°C, toc 46 lac 180 vong/phit .
Thu dich nuéi ciy va xéc dinh gia rj COW, ham
lugng PHB tich lily trong 1é bao & chc thai diém 15h
va30 h nudi cdy.

KET QUA, THAO LUAN

Phin I8p, tuyén chon vi khudn sinh PHA

Tir 20 mau dét thu & nmg ngap min huyén Giao
Thiy, tinh Nam Djnh, phén lap dugc 425 ching vi

khuan, ky higu tir NDI dén NP425, Tuycn chon
duge 12 ching vi khuan c6 tich 1ay PHA, gdm cic
ching: NP97, NDI53, NDI156, ND199, ND20l,
ND203. ND 210, NDB218, ND240, ND325, ND355,
ND389. Trong 12 chang vi khuan irén, ching
NDI53 c6 kha nang sinh truémg, phat trién rt td,
anh TEM cho thay chung ND153 ¢ nhiéu hat PHA
tich lay lrcn;, 1¢ bo (Hinh 1) do d6 ching ndy dugc
Iya chon dé 1ién hanh cac nghién ciru ticp theo.

Hinh 1. Céc hat PHA tich Iy trong 16 bao ching NB153
dudi kinh HVBT truydn qua ( x 20000 13n)

Hinh thai khusn lac, hinh thai té bio ching, dinh
loai ching ND153

Khuin lac cia ching ND153 c6 dang khéng tron
déu, mep gom song, hoi 161 & am, khuan lac co mau
kem bé mat tron bong, hor nhdy uét (Hinh 2A). Anh
SEM cho lhay ching ND153 1A tryc khufn ngén,
kich thudc t¢ bao dao dong 0,9 - 1.2um x 2,0-
3,5um, co tiém mao, dang don tryc khufin va song
tryc khudn la phé bién (Hinh 2B, 2C), c6 khé ning
hinh thanh bao tr, git mau tim khi nhu¢m Gram
chimg 6 chiing thudc nhom vi khun Gram duong
(Hinh 2D).

Céng thirc phén tir cia logi PHA tich liy trong té
bio chung NP153

Mau PHA tich chiét dr ching NDI53 c6 mau
lr.'mg trong, mém va dai (Hinh 3A). Két qua phan tich
mau polymer linh sach cta ching NDI153 bing may
chng huéng tir hat nhan duge minh bay & hinh 3.B. So
sanh két qua ndy véi nghlen ciru cua Thirumala va
déng téc gia (2010) dua dén két lugn: dinh & vi tri 5,27
ppm tuong (mg vé1 nhém methyne (-CH-), hai dinh
kép & vi tri 2,5 va 2,6 ppm tuong img véi nhém
methylene (-CHy-), mét dinh khic o vi tri 1,3 ppm
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tuomg img vm nhém methyl (-CHy-). Nhu viy céc
monomer cu 130 nén logi polymer tich liy trong @
bao ciia ching NDIS3 la 3-hydroxybutyric acid, va
logi polymer ndy ¢ 1én 13 poly 3-hydroxybutyrate

Doan Van Thuge & Nguyén Thj Binh

(PHB) Diy 13 dang PHA dién hinh duge tich ly
trong 1¢ bdo cta rdl nhiéu ching vi khuén, va [a mft
trong 2 dang polymer dang dugc san Xuat va ing
dung trén quy mé cong nghiép.

Hinh 2. (A) Khudn lsc vi khubn ND153 1rén mdl insng HM dac. (B) va (C) Té bao ching ND 153 duon kinh HVDT quét
(30000 1n) (D) T4 bao ching ND153 sau nhudm Gram dudn kinh HVQH ( x 1000 (An)

3 ]
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Poly(3-hydroxybulyrste) (PHB)
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Hinh 4. Sinh lrdng cia ching ND 153 & cac nhil d khac nhau.

Anh hudng coa cde yéu (6 dinh duong va didu
ki¢n méi trudmg 8én sy sinh trudng, phat trién
cila chung ND153

Anh hudng cia nhigt &p
Nhiét d¢ 14 tc nhan vét Iy co &nh huéng sau sic
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dén 16c dd cua céc phin ung héa sinh trong té bio vi
smh vit, vi thé chiing 16i t1én hanh nghién ciru anh
hudng cia nhiét d¢ dén kha pang sinh truéng, phat
trién cta ching ND153 nhim tim ra khoang nhi¢t 4o
15i wu dé 4p dung cho nhimg nghién ciry tiép theo.
Ké qua cho théy ching NBI53 c6 kha ning sinh
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truémg, phét trién wén khoang nhigt dg réng (Hinh
4).04°C sau 3 ngdy nudi cy da thiy vi khudn moc
lén, tuy rang moc kém. Trong khodng nhi¢t do flr
25°C dcn 45°C chung ND153 déu moc kha tdt va
e 18t nhét & 33- 37°C. Cén cir vao khodng nhigt 4o
161 tru ndy c6 Lhe két lugn ching NP153 thuge nhom
vi sinh vil va im trung binh (Nguyén Thanh Dat,
Mat Thi Hang 2000). Nhi¢t d6 35°C duge lya chon
dé tién hanh cic nghién ciru tiép theo,

Anh huong ciia ndng dé NaCl

Chung ND153 duvc phén 1ap tir dat rimg ngdp
min-moéi trudmg song b nong d¢ NaCl cao. Ham
lugng NaCl trong mét truéng nhidu kha nang sé& anh
huéng l6n dén sy sinh trudmg va phat trién cua vi
khudn, do viy ching t6i da tién hanh thi nglucm
nghién civ sy anh huéng cia nong do mubdt dén
chong NDI153, két qua dugce thé hién & hinh 5.
Chiing NB153 ¢6 kha nang sinh truong va phat rién
trong khodng ndng 49 NaCl kha rong (0% dén 12%).
Ching sich wuéng 10t & ndng dé 0% - 7.5% va ot
uhat & nong 46 1,5% - 3% NaCl. Véi nong d¢ NaCl
ti wu nhu trén, theo su phan chia cac nhém vi sinh
vit ua man cia Gilmour (1990) thi c6 thé xép ching
nady vao nhom vi sinh vat va man nhe (Slight
halophilic microorganisms), day 1a nhom vi sinh vat
dién hinh cia cac dai duong. Trén thyc t€, nhu ciu
st dyng NaCl va kha nang chiv dung hiam luong

10 +

Mat d quang (OD 600nm)
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|

NaCl cao ¢6 thé thay déi phu thude vio nhi¢t do Vi
cdc chat dinh dudng trong méi trudng do viy ndng
d§ 4% NaCl duge lya chon dé pha ché méi truimg
nuéi chy ching ND]53 trong nhung nghlcn ciru Ilep
theo voi 2 ly do: nong do mubi ndy cb thé irc ché sy
sinh trudng cua mdt s6 vi sinh vit tap nhiém nhung
khéng anh hudng nhlcu dén s\ smh rudng cua
ching NBI53, nudi cdy vi khudn & ndng d muol
cao sé tao didu kién thuan Joi cho quaé frinh tich chiét
sau nuy (khi hoa smh khéi té bio trong nubc nudc
s¢ khuéeh tan vao t¢ bio do chénh Igch éxp sult thim
thau. khi dd cic té bio s¢ dé bj phé v dé giai phong
cic hat PHB)

Anh hwgng ciia pH

pH cua mé (ruc‘mg anh hudng dén sy phén Ii
cua cde ion, dén cau tric va hoat tinh cua protein
nén ¢4 y nghia quycl dinh dén sy sinh truéng va
sinh téng hop céc chit cua vi khuan. Xuat phat tix 1y
do do, ching (51 tién hanh thi nghiém nghién ciru
syt anh hudng cda pH dén ching NP153. Hinh 6
cho thdy ching NP153 sinh n'ud'ng, phit trién trén
(3t ca cdc pH ma nghién ciru tién hanh (40 dén
10,0) tuy nhién su sinh truéng dat tét nhat & pH
6,5-7,0 ching té chung nay thude nhém vi sinh vat
trung tioh. Can cir vdo }(e‘:l qua thye nghiém, ching
16i lya chon pH 7,0 & tién hanh cic nghién clu
1iép theo

4.

2,

0 T T r . T T T —
0 1.5 3 4.5 6 7.5 9 10.5 12

Nong dé NaCl (%, wiv)

Hinh 5. Anh huéng cua ndng d NaCl dén sv sinh trréng cia chiing ND153
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Hinh 7. Anh hudng cia cac ngudn nitrogen khac nhau dén sy sinh trudng cia ching ND153.

Anh hwdng ciia nguén nitrogen

Trong méi lruérng phan lap vi khudn va moi
truomg thu sinh khéy, cao ndm men dugc sir dung 14
nguon nitrogen. Tuy nhién theo Qulllaguﬂmﬂn va
dong tic gia (2008) thi s c6 mit cua mot nguon co
chét lcng hop nhu cao ndm men gitp vi sinh vit sinh
truéng tot nhung lai anh huong dén kha ndng tich
Iy PHA vi da 56 vi sinh Vit chi tich lily dugc ham
Jugng PHA cao khi trong mi trudng dur thira carbon

174

v thiéu mdt vai nguyén 1§ dinh dudmg thidt yéu,
trong d6 co mtrogen Hon nira, cao nam men la mgt
nguon co chét dat 1ién nén khi sir dung sé lam tang
gia thanh coa san pham do viy l\glnen cin ndy duge
tien hanh nhim tim kiém mét nguon nitrogen Idsa(:,
ré tién c6 thé thay thé cao nim men. Tém nguon
nitrogen khic nhau da duge thu nghigm, két qué
(Hinh 7) cho thdy ching ND153 cé thé sir dung tht
ca cac nguén nitrogen nay, tuy nhién cao nim men
vin 14 ngudn nitrogen thich bop nhat. Cac ngubn
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mitrogen ¢ goc amonium nhu NH,CI, NHsNO;,
\JHAHCO] anh huéng t8t hon dén sy sinh mmng,
phat trién cla ching NDI53 so voi cac nguon
nitrogen ¢6 gbc nitrate nhr KNO, hay NaNO,, nhu
vay ¢o thé so bo két luan chang 1 NDIS3 déng hoa
gbc amonium 16t hon dong hoa gée nitrate, Nl-LC[
dugc chon 13 ngudn nitrogen cho nghién cim 1iép
theo (nghtén ciru anh hudng cia nguon carbon)

Anh huwong ciia nguén carbon
Pa 56 vi khuan chi tich 1ay PHA khi trong méi

trudmg nudi ciy du thin carbon. diéu d6 chi ra vai
trd rat quan trong cua ngucn carbon ddi véi che

chung niy. Nhidu uglucn ciru cho thiy gm thanh cia
ngudn carbon quyét dinh déng ké 107 gi4 thanh cia
san phun\ PHA (Thuoc, 2009) do do vige tim ra
ngudn carbon V\m c6 anh hudng tét 16i sy sinh
truomg, plm( widn cua ching vi khudn tuyén chon
vira ré tidn la vige 1dm chn lhxc( Két qui nudi cay
ching NDI153 trén cic ngudn carbon khéc nhau
(hmh 8) cho thdy chung ndy sinh trudmg va phat trién
10t nhét trén 3 ngudn carbon la glucose, saccharose,
ri dum\g Tronb 3 nguén carbon trén, ri dudng la
nguon carbon rdt ding quan tam, vi nd vira anh
hudmg o1 &1 sy sinh truong, phét trién cda ching,
vira ¢ gid thanh thap nén cé tiém ning (mg dung
13m nguyén li¢u cho sin sudt & quy mo lém.

Mat d¢ quang (OD 600nm)

Ngudn carbon (2%, w/v)

Hinh 8. Anh hurdng cua mot sé ngudn carbon khac nhau dén sy sinh Lrudng clia ching NB153

Ding thai sinh truémg va ham lrgng PHB tich liay
trong t¢ bio ching ND153

Trén bé mit cha cac hat PHA bén canh
Polyester synthase con cé Depolymerase (Hinh 9)
(Rehm, 2003). Polyester synthase thudng hoat dong
manh trong pha sinh tnrong va diu pha cin bing,
trong khi d6 Depolymerase bét dau hoat dong &
cubi pha cén béng va hoat dong manh & diu pha
suy vong. Nhur vay viéc nghién ciru dong théi sinh
Tuéng va'sinh polymer ciia cic ching vi khudn dé
tim ra thoi diém tich lily polymer cyrc dai 14 vige

1am can thiél, Két qud nghién ciu ddng thai sinh
trugng va kha ning tich [y PHB cia ching ND153
trén 2 nguon carbon k_hac nhau duoc mb td trong
hinh 10. Khi lugng té bao khé va ham lugng PHB
tich [l trong té bao dat gia tri_cao nhét sau 24 va
30h nudi cay. Ri duomg la nguon co chdt thuan loi
cho su sinh truong va phét trién cua chiing njumg
glucose 13 ngudn carbon énh huong 16t hon dén sy
tich 1iy PHB. K_hOl Iu(mg 1& bao khd cyc dai 14 3,9
g/l sau 24h nudi cy vi khuan trén moi trudmg cé
ngudn carbon la ri dudug, trong khi d6 ham lugng
PHB cuc dai 12 44% khéi lugng té bao khd sau 30h
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nudr cay trén moi mr(‘mb [ nguon carbon 13
glucose. Nhu vay cung Elong nhy cao ndm men, ri
dudnyg 1A nguon cur chat ong hop, nhimg nbuou o

Poan Vin Thuge & Nguyén Thi Binh

chdt ndy thudmg thich hop cho sy sinh truéng cia
vi sinh vil nhung khéng thich hgp cho <y tich loy
polymer.

Protoin chu teue

Degotymearaso

Mbng
phosphalipid

Hinh 9. So @b chu truc hat PHA (Rehm 2003)

—a— [ (RI mit)
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Hinh 10. Dong thai sinh trudng v sinh PHB cba ching ND153 trén hai ngudn carbon khac nhau

Kha néng tich liy PHB cia chung NDI153 trong qui
trinh lén men hai pha

Sy sinh truong coa vi khuan va qua trinh tich
lay PHB can hai diéu kiégn mdi truomg khéc hin
nhau, do d6 dé thu dugc ham lugng PHB cao, cong
nghé lén men san xuAt PHB hi¢n nay lhubng lién
hanh theo 2 pha: pha sinh truémg - vi khunn duge
nuéi & diéu kién tSi thich dé dat dugc s lugng te
bao 16n nhit, pha tich lity - ta0 diéu kign du thira
carbon va han ché mét vai nguén dinh dudng thiét
yéu dé kich thicb té bao tich iy PHB
(Quillaguamién et al.. 2008). Sy sinh trudng va sinh
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PHB cua ching ND153 trong quy trinh 1én men hai
pha. trén cdc mdi truémg han ché dinh dm!rng duuc
wrinh bay rong bing 1. Két qué cho lhay han ché
mot nguon dinh dudng nao d6 déu it phidu 1am ting
kha nang tich iy PHB cua ching ND153. Ham
lugng PHB ting nhi¢u nhit wong thi nghi¢m 3
(khoang 82% khoi lugng 1€ bao kho) nhu viy budc
dau c6 thé xac dinh sy han ché MgSO; trong méi
trudmg nudi cdy sé kich thich ching ND153 ting
tich lily PHB. So sinh kha nang tich liy PHB cia
chang NDI53 véi mét sb ching vi khuin Gram
duong thude chi Bacillus (Bang 2), nhin théy
ching ND153 odm trong nhém c6 kha nang sinh
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PHB cao. O 1t ci cic chi sb so sanh (khér lugng
sinh khéi khé, ham lugng PHB tich liy, khéi hrgng
PHB tich luy) truomg hop thi nghi¢m trong binh
tam gidc, ching ND153 déu trgi hom so vér cic

chang vi khuan Gram duong thudc chi Bacillus
duge cong bd trong cde nghicn el truge dé Két
qua nay cho thiy tém ‘nang phat trién sin xuit PHB
cua chang ND153 13 rat Idn.

Bang 1. Sinh trrding va sinh PHB cua chung ND 153 1rén cac mé) trrérng han ché dinh dung

Then Thi nghigm déi Thi nghigm 1 Thi nghlgm 2 Thi nghi¢gm 3

.g::I chy chung (han ché NH.CI) (han ché KH,P0,) (han ché MgSO..7H,0)
COW(g/)  %PHB CDW(gh)  %PHB CDW(g/)  %PHB CDW(gh)  %PHB

150 37 U5 33 478 29 308 37 405

30h 35 209 4 22,7 37 38,7 39 82.4

Bing 2. So sanh kha nang tich 1y PHB cia ching ND 153 vén mdt s ching vi khudn Gram duong thudc chi Bacilius”

Chung vi sinh vat Nguén carbon COW (gh) %PHB PHB (g/)) Tai ligu tham khao
Ching ND153 Glucose 38 82.4 kil Nghién c(ru nay
Bacillus sp INT00S Glucose 0.4 353 017 Tayma et af, 2003
Bacillus cereus SPV Glucose 21 38 081 Valappil et al., 2007
Bactllus sp. 871 Glucose 23 70 19 Thirumala et al., 2010
Baciltus sp 112A Glucose 21 67.6 1.83 Thirumala et af, 2010

KET LUAN

Da phan Jdp va luycn chon duoc 12 ching vi
khudn sinh PHA tir 20 mdu dét thu thap & rimg ngdp
min huyén Giao Thuy, tinh Nam Dinh, trong dé
ching NDI53 vo1 kha ning sinh truéng nhanh va
tich Ty nhleu hat polymer rong 1 bao di dugc hya
chon dé tién hanh nghién cir.

Didu kién moi truémg nudi cdy thich hop cho sur
sinh truémg, phat tricn cua ching ndy la: nhiét d¢ 33-
37°C, nong d¢ 1,5% - 3% NaCl, pH 7.0, chung
NDIS3 co kha ning ding hia nhidu nguon mitrogen
va nguon carbon khae nhau. Ching NDIS3 13 tryc
khudn Gram duomg. tich liy poly(3-] hydmxyhulyfalc)
(PHB) Ham luomg PHB 1o nhat (khoang 82% Kkhéi
luong 1é bao kho) tich 1ay trong té bao chung ND1S3
thu duge sau 30h nuon lic trong binh tam giac khi han
ché nguon dinh dudmg MgSO..

Léi cam on Nehien crau iy dupe tai trg kinh phi
bor Quy phit 1rién Khoa hoc va Cong nghé Quoc gia
Faér Neow (Vi v 106 03-2010.64)
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CHARACTERIZATION OF A POLYHYDROXYBUTYRATE (PHB) ACCUMULATION

BACTERIUM
DISTRICT, NAM DINH PROVINCE

Doan Van Thuoc’, Nguyen Thi Binh

Hanor National Umversitv of Education

SUMMARY

- STRAIN NDI5} ISOLATED FROM MANGROVE IN

GIAO THUY

Polyhydroxyatkanoate (PHA) is a group of biopolymur that accumulates intracetlularly as carbon and
cnergy storage materals in numerous microorganisms, usually when grown under the himitation of a nutricnl
such as nitrogen, oxygen. phosphorus, sulfur, magnesium and in the presence of excess carbon. In this study.
PHA accumulaung bacteria were isolated from soil samples collected from mangroves in Grao Thuy district.
Nam Dinh province. Twelve batenal strains were screened for PHA production with glucose as carbon source.
The strain NDI53 was chosen as a potential PHA producer. Strain ND153 15 a shght halophilic, pH neurral,

d-sh:

moble. G 7

.\ sporc ion, and

ped baterium, The b 1s a heterotroph,

able to wtihze various nitrogen and carbon sources. PHA from strain NDIS3 was punfied and used for
magnetic resonance spectroscopic analysis. Based on 'H-nuclear magnetic resonance ('H-NMR) spectroscopic
analysis, it was found that srain NDI153 produced a homopolymer of 3- hydroxyhmync acid (poly 3-

hydroxybutyrate - PHB) - a typica) polymer )

d by many mi

ms in nature. In a medium with

glucosc as carbon source, the maximum PHB contemt of 82% of cell dry weight was obtained afler 30h of

cultivation in shake Nask under MgSO; Innitation.

Keywords: Bucillus, biod lable, biopol,

pol) . PHA. PHB
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