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MO PAU

1. Tinh cép thiét cia dé tai

Cung véi sy phat trién caa x& hoi nhu cau str dung céc san pham duoc
lam tir nhya trong cudc song hang ngay ciing ngdy cang ting cao. Trong
hon 50 ndm qua san luong nhua trén thé gisi da taing mot cach nhanh chong
tir 1,5 triéu tn vao nam 1950 1&n 288 triéu tin vao nim 2012 va trung binh
mdi nim tang tir 3 % dén 5 % trong nhitng nim gan day. Tai Viét Nam,
cuing voi nhu cau tiéu thu ngay cang 16n caa xa hoi thi san luong nhua san
Xuat trong 10 nim qua di ting nhanh chéng. Theo théng ké tir nam 2000
cho dén 2010, san luong nhya di tang gap hon 4 1an (tir 890 nghin tan 1én
t6i hon 3800 nghin tan) va con c6 xu hudng ting hon nira.

Ngudn nguyén liéu chu yéu cho cdng nghiép san xuét nhua hién nay
la dau mo dang dan can kiét. Mat khac, phan I6n cac san pham nhua
truyén thong ¢ nguon gbc dau mé hau nhu khong co kha ning phan hay
sinh hoc, do d6 can phai mat hang tram nam chung méi bi phan hay hét.
Bén canh d6 qué trinh phan ra cac san pham nay trong tu nhién giai phong
ra nhiéu hop chat doc hai. Su tich tu cac loai rac thai nay da va dang giy
nén nhiing van dé nghiém trong vé mat moi truong sinh thai trén toan cau,
anh huéng mot cach truc tiép va gian tiép dén su séng cua nhiéu loai sinh
vat trong d6 c¢6 con nguoi.

Nham giai quyét nhiing van dé moi trudng do cac san pham nhua
hoa dau gay ra, cac loai nhya sinh hoc da dugc cac nha khoa hoc quan tam
nghién ctu nhu 1a mot giai phap vat lisu thay thé. Trong sé dé
polyhydroxyalkanoates (PHA) néi 1én nhu 1a mét trong nhitng nhém vat
liéu tiém nang boi chung mang cac dac diém noi troi nhu: (1) c6 cac thudc
tinh hda-1y twong tu nhu nhya héa dau, (2) cé tinh twong thich sinh hoc
cao, (3) c6 kha niang bi phan huay bai cac tic nhan sinh hoc (nam, vi khuan,
xa khuan) khi duoc thai ra ngoai méi truong. Boi vay PHA d3 va dang
duoc str dung trong nhiéu linh vuc khac nhau cta doi song xa hoi.

Véi xu hudng phat trién caa xa hoi, thi truong nhua Viét Nam ciing
d4 xuat hién mot sé san pham nhya tu hay. Phan 16n c&c san pham nhya tu
huy nay ¢6 ban chat 1a polymer tir dau mo va dugc bo sung céc thanh phan
phu gia nham gay ra su phan ré cua san pham nhya vao mot thoi diém nhat
dinh duédi tac dong cua cac yéu td vat 1y trong moi trudng nhu anh sang
hoac oxi, do do khong xay ra su phan hay sinh hoc tu nhién. Bén canh do,
mét s6 san pham nhya c6 kha ning phan hay sinh hoc ciing d3 duoc quan
tam, song cha yéu tap trung vao cac ngudn vat liu tir thuc vat nhu tinh
bot, cellulose hoic két hop cac vat liéu nay véi mot sb loai polymer hda
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dau khac. Trong khi d6 cac nghién ctu vé nhém vat liéu PHA con rat han
ché va chua duoc dau tu bai ban.

Viét Nam nam trong khu vuc duge danh gia 1a c¢6 hé sinh thai da
dang véi thanh phan dong vat, thuc vat va vi sinh vat phong pht. Nhiing
khao sat ctia ching ti vé hé vi khuan dat & mét sé6 khu vuc Mién Bic, dac
biét 14 hé sinh thai dat ring ngap man, di cho thay su phong phu va tiém
ning to 16n tir cac nhém vi khuan phan lap duoc tir day trong nhiéu linh
vuc khac nhau. Theo Wu va Cs (2000) thi khoang 30 % cac vi khuan
trong dat c6 kha nang sinh tong hop PHA. Trong khi d6 hau nhu chua ¢
cdng trinh nao nghién ciru mot cach hoan chinh vé cac vi khuan cé kha
nang sinh tong hop PHA phan lap tir dat & Viét Nam.

Vi nhitng ly do trén, viéc nghién cau vé vi khuan c6 tiém ning san
xuat PHA tir hé sinh thai dat & Viét Nam nham tao co s& nén tang cho cac
trng dung san xuat nhya phan hay sinh hoc tir nguon vat liéu nay 1a mét
huéng mai, c6 nhiéu ¥ nghia khoa hoc va thuc tién, dong thoi ciing rat kha
thi. Vi vay ching toi lya chon nghién ctru dé tai: “Nghién ciu 18n men va
thu nhdn polyhydroxyalkanoates tir vi khu@n phan Igp ¢ mét sé viing
ddt cia Viét Nam”

2. Muc tiéu cia dé tai

Xac dinh duoc diéu kién tich lity va thu nhan nguyén liéu PHA trong
diéu kién phong thi nghiém tir cac chang vi khuan phan lap trong dat ¢
mét sb vung sinh thai caa Viét Nam.

3. Poi twong va pham vi nghién ciu

- P6i tugng nghién cau: Céac vi khuan cé kha nang sinh téng hop
PHA phan Iap tir dat & mot sb ving sinh thai cua Viét Nam (dat ring ngap
man Yén Hung — Quang Ninh, dat rirng ngap man Giao Thay — Nam Binh,
dat bun thai lang nghé 1am bdn Mach Trang — Péng Anh — Ha Noi).

- Pham vi nghién cau: Phan lap, tuyén chon, nghién ctru cac dic diém
sinh Iy — héa sinh cia cac vi khuan cd kha niang sinh tong hop
polyhydroxyalkanoates (PHA). Nghién ctru dic diém 1én men tich lily, tach
chiét — thu héi, va kha nang phan hay sinh hoc cta san pham PHA tir ching
vi khuan tuyén chon nham dinh hudng san xuat nguyén liéu nhya sinh hoc.

4. N9i dung nghién ctu

- Phan lap, tuyén chon va dinh loai cac chung vi khuan c6 kha ning
sinh tong hop polyhydroxyalkanoate (PHA) tir dat ¢ cac khu vuc thu mau.

- Nghién ctru cac diéu kién 1én men tich liy PHA cua chung vi
khuan tuyén chon:

+ Nghién ctu anh huong cta nguon dinh dudng (cacbon, nito) dén
sinh truong va hiéu qua sinh tong hop PHA.
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+ Nghién cau céc hinh thie 18n men san xuat PHA trén thiét bi 1én men.

- Nghién ctu tach chiét — thu hoi san pham PHA tir sinh khoi sau 1én
men chang vi khuan tuyén chon (ndng do tac nhan xu ly, nhiét o xu ly, thoi
gian xtr 1y, ...), va cac thuoc tinh hoa — Iy caa san pham PHA thu duoc.

- Thir nghiém tao nguyén liéu PHA tir ching vi khuan tuyén chon
trong diéu kién phong thi nghiém va nghién ciu kha ning phan huay sinh
hoc cua vat liéu nay trong diéu kién chon .

5. Nhirng dong gép méi caa luan an

- La cong trinh dau tién ¢ Viét Nam nghién cau mot cach c6 hé thong
vé kha niang sinh tong hop PHA cua mot chang vi khuan (Yangia sp.
ND199) dugc phan 1ap tir hé sinh thai dat.

- Két qua nghién cau l1am phong pht thém cac di lidu vé vi khuan
dat ¢ kha ning sinh tong hop PHA ¢ Viét Nam va Thé giéi. Pac biét cac
s6 lidu chi tiét vé vi khuan c6 kha niang sinh tong hop PHA thuoc chi
Yangia.

Chuong 1. TONG QUAN

1.1. Téng quan chung vé nhua
1.1.1. Nhera tong hop

Tinh hinh san xuét, mic d6 ting truéng cua thi trudng nhua va anh
hudng cua rac thai tir chat nhya dén méi truong sinh théi trén trai dat.
1.1.2. Nhwa sinh hec
1.1.2.1. Nhera sinh hoc va xu hwréng phét trién

Tom tit vé nhya sinh hoc, tinh hinh san xuat, tiém ning phat trién
cua nhua sinh hoc
1.1.2.2. Nhya sinh hoc va vai tro bdo vé maoi trurong

TOm tat vai tri ctia nhya sinh hoc ddi véi moi trudng
1.1.2.3. Nhyza phan huy sinh hoc

TAm tat vé nhya phan hay sinh hoc va vai tro cua né
1.2. Polyhydroxyalkanoate (PHA)
1.2.1. Cdu trac héa hoc va dic diém cia hat PHA

Nhitng khai quéat chung vé cau tric hda hoc, cau tric khong gian va
diéu kién tich liiy PHA & vi khuan.
1.2.2. Cac dgng PHA tir vi sinh vat

Phan loai cé4c loai PHA theo quan diém hién nay
1.2.3. Thugc tinh vt ly ciia PHA

M0 ta cac thudc tinh vat ly cia PHA va so sanh véi cac loai polymer
c6 nguon goc hoa dau.
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1.3. Vi khuan va cac con dwong sinh tong hop PHA
1.3.1. Vi khudn sinh téng hep PHA
1.3.1.1. Thanh phan loai vi khudn sinh téng hop PHA
Khai quét su da dang vé thanh phan vi khuan c6 kha ning sinh tong
hop PHA trong tu nhién.
1.3.1.2. Cdu trtc hé gen ma héa sinh tong hop PHA & vi khudn
M6 ta su da dang vé cau tric hé gen ma hoa cac enzyme chinh tham
gia truc tiép vao qua trinh sinh tong hop PHA & vi khuan.
1.3.2. Nguén cacbon va cdc con dwong sinh tong hop PHA & vi khudn
Kha ning str dung cac nguon cacbon ¢ lién quan dén cac con duong
trao d6i chat ndi bao va loai PHA duoc tao ra.
1.4. San xuat PHA tir vi khuan
1.4.1. Lén men sdn xudat PHA tir vi khudn
1.4.1.1. San xudt PHA theo phuong phdp len men mé
Lén men me la phuong phap c6 dién da va dang duoc st dung trong
nghién cau sinh tong hop PHA hién nay. Phuong phap 1én men me dé tién
hanh va phi hop véi cac nghién ctu vé sinh trudng va sang loc céc vi sinh
vat phu hop cho tich lily PHA.
1.4.1.2. Sdn xudt PHA theo phwong phdp 1én men mé b6 sung dinh dwong
Lén men mé bo sung dinh dudng 14 mot hinh thic thuong duoc st
dung trong qué trinh nghién cau san xuat PHA hién nay. Tuy thudc vao
loai vi khuan ma chién luoc 18n men c6 nhiing thay d6i khac nhau.
1.4.1.3. Sdn xudt PHA theo phwong phdp 1én men lién tuc
Vé mat ly thuyét hinh thirc nudi cay lién tuc khong thich hop ddi véi
tng dung san xuat PHA béi sy d6i maéi lién tuc ciia moi trudng 18n men.
Pé c6 thé &p dung hinh thic nudi cay lién tuc trong san xuat PHA, mot s6
cai tién vé mit ki thuat da duoc ap dung nham nang cao kha ning san xuat
cua cac Vi sinh vat.
1.4.2. Tach chiét — thu hoi PHA
1.4.2.1. Sur dung dung moi hizu co
TOm tat nguyén 1y, vu — nhuoc diém ciia phuong phap ding dung moi
1.4.2.2. Phuong phdp thity phan céc thanh phan khong phdi polymer
TOm tat nguyén 1y, wu — nhuoc diém ctua phuong phéap thuy phan cac
thanh phan khdng phai polymer
1.5. Tinh hinh nghién ciu, san xuat va wng dung PHA
1.5.1. Nghién ciru, sdn xudt va iing dung PHA trén thé gigi
Cac thanh tuu va hudng phaét trién cua PHA trén thé gisi
1.5.2. Tinh hinh nghién ci#u, sdn xudt va #ng dung PHA ¢ Vigt Nam
Thuc tién nghién ctu, san xuat va ang dung PHA & Viét Nam.



5
Chwong 2. VAT LIEU - PHUONG PHAP

2.1. Vit liéu va Moéi treong
2.1.1. Chaing vi sinh vt

Cac chung vi khuan phan lap duoc tir dat thu thap tai cac dia diém
sau: rirng ngap man Mién Bic Viét Nam (Giao Thuy — Nam DPinh; Yén
Hung — Quang Ninh), lang bun Mach Trang — Bong Anh — TP. Ha Noi.
2.1.2. Héa chdt va méi trwong nudi cay

Cac hoa chat dugc sir dung trong nghién ciru déu & mac phan tich.
2.1.3. Thiét bi

Thiét bi dugc sir dung déu 1a céc thiét bi hién dai thuoc céc phong
thi nghiém sau: PTN C6ng nghé Sinh hoc & Vi sinh (Pai hoc Su Pham Ha
Noi), PTN Vién Vi sinh vat & Cong nghé Sinh hoc (Pai hoc Qudc Gia Ha
Noi), PTN Vat liéu Sinh hoc (Sains Universiti Malaysia).
2.2. Phwong phap nghién cuu
2.2.1. Phwong phap vi sinh vit hoc
2.2.1.1. Phwong phdp phdn 1dp vi khuan

Cac mau dat duoc pha lodng theo day thap phan va cay trai trén moi
truong dinh dudng. Sau 48 h tach thuan cac khuan lac riéng ré moc tét.
2.2.1.2. Phwong phdp tach thuan va bao quan giong nghién citu

Gidng vi khuan nghién ctru duge luu trit theo phuwong phap bao quan
trong glycerol va phuong phap dong kho
2.2.1.3. Phu’angphap tuyén chon vi khudn sinh tong hop PHA

Tuyén chon cac ching vi khuan sinh téng hop PHA theo phuong
phap dugc mo ta boi Splekermann va Cs (1999)
2.2.1.4. Nghién cizu cac yéu té dinh dudng dén sinh truéng va tich lity PHA

Chung vi khuan duogc nudi trén moi truong nghién cuu [én men voi
thanh phan thay doi theo yeu cau thi nghiém (nguon cacbon, tién chat
cacbon, ni to). Xac dinh cac gla tri khéi luong té bao khd (CDW), ham
lugng PHA tich liiy sau 48 h nudi cay.
2.2.1.5. Phwrong phdp nghién ciru cdc ddc diém sinh hoa

Pé xac dinh kha ning sinh cac loai enzyme ngoai bao, chang vi
khuan dugc nudi cdy trén cac mdi truong dinh dudng dic hiéu. Sau 24 h
tién hanh kiém tra dya trén phan tng mau cta cac thudc tht twong Gng.

Thir nghiém kha ning sinh indol duoc tién hanh trén méi trudng nudc
tryptone. Sau 48 h nudi cay & 37 °C, bo sung 1 ml ether vao dich nudi cay dé
tach I6p indol, sau d6 nho thudc thir, dé tinh vai phut va ghi nhan két qua.

Tha nghiém methyl dé dugc tién hanh trén moi truong glucose-
photphat. Sau 48 h nudi cay ¢ 37 °C, nho vai giot thudc thir methyl do vao
dich nudi cay va doc két qua.
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Tha nghiém Voges-Proskauer dugc tién hanh trén méi truong Clark-
Lubs. Sau 48 h nudi cay ¢ 37 °C, bo sung thudc thir truc tiép vao moi
truong va doc két qua ngay.

Kha nang sir dung cac ngudn cacbon duoc tién hanh trén méi trueong
khoang VOI cac nguodn cacbon tuong Gmg. Sau 48 h, danh gia kha nang su
dung ngudn cacbon dua trén mirc d6 sinh trudng caa vi khuan.
2.2.1.6. Phirong phdp quan sdt hinh thdi té bao va phat hien thé dn nhap

Phuong phdp quan sat hinh thai khudn lgc: Khuan lac vi khuan moc
tét sau 24 h nudi cay duoc tién hanh quan sat trén kinh IGp soi noi SZ61
(Olympus, Nhat) ¢ d6 phong dai 40x.

Phwong phdp nhuém Gram va quan sat trén kinh hién vi quang hoc:
Tién hanh theo huéng dan cua bo Gram color kit (Sinh Viét, Viét Nam) va
quan sat tiéu ban trén kinh hién vi quang hoc & d6 phong dai 1000x.

Phurong phdp quan sat hinh thdi va xdc dinh hat PHA trén kinh hién vi
dién tir: Mau vi khuan dugc nui cay trén moi trudng 1én men tich liy PHA.
Sinh khéi duoc xir Iy va quan sét trén kinh hién vi dién tir quét (SEM) va
kinh hién vi dién tir truyén qua (TEM) tai Vién Vé sinh dich t& TW.

2.2.2. Cdac phwong phap sinh hoc phan tir
2.2.2.1. Phurong phdp tach chiét ADN tong sé cua vi khudn

Qué trinh tach chiét ADN tong s6 duoc thuc hién theo cac budc
huéng dan st dung bo kit K3032 AccuPrep® Genomic DNA Extraction
(Bioneer, Han Qudc).
2.2.2.2. Phirong phdp khuéch dai gen 16S rADN

Poan gen ma hoa cho ribosome 16S rADN duoc khuéch dai tir ADN
tong s6 bang phuwong phap PCR str dung hai cap méi pho bién hién nay véi
trinh tu nhu sau:

314F (5-CCTACGGGAGGCAGCAG-3)
907R (5'-CCGTCAATTCCTTTGAGTTT-3")

Va: 27F (5-AGAGTTTGATCCTGGCTCAG-3")

1492R (5'-GGTTACCTTGTTACGACTT-3")

Hon hop phan ang khuéch dai (PCR) duoc chuan bi theo hudng dan
cta bo kit AccuPower® PCR Premix (Bioneer, Han Quéc). Chu trinh nhiét
cua phan tng PCR duoc thuc hién nhu sau:
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2.2.2.3. Xac dinh trinh tw 16S rADN va xay dwng mai quan hé di truyén

Mau 16S rADN duoc tinh sach va giai trinh tu tai cong ty Bioneer
(Han Quéc). Dua vao co so dit liéu cua Genbank va co so dit liéu cua
RDP (Ribosomal Database Project) dé xac dinh mic d6 gan giii ctia cac
trinh tu 16S rADN thu dwgc so véi cac dir liéu sdn c6. Mdi quan hé phat
sinh loai dugc phan tich dya trén phan mém Mega 5 (Tamura va Cs,
2011) sir dung phuong phap két ndi ho hang (Saitou va Cs, 1987).
2.2.3. Phwong phdp nghién ciru 18n men trén thiét bj [én men 10L
2.2.3.1. Nghién cizu 18n men mé san xudt PHA

Qua trinh 1&n men mé duoc tién hanh trén thiét bi MDL1000 véi thé
tich 3L véi lwong gidng 10% & nhiét do 32 °C, pH = 7,0 duogc diéu chinh
tu dong. Nong dd fructose ban dau & mirc 25 g/L. Mau dugc kiém tra sau
mdi 3 h nudi cay.
2.2.3.2. Nghién cizu 18n men mé bé sung dinh dwong san xudt PHA.,

Céc thong sé nudi cdy ban dau dugc cai dat twong tu nhu 1én men
mé. Dinh dudng giau ni to duoc bo sung trong giai doan dau cho dén 18 h
nudi cdy. Dinh dudng khéng chira ni to duwoc bd sung tir 18 h dén 33 h
nudi cdy. Nong do cacbon duoc duy tri bang cach kiém tra va bo sung gian
doan sau mdi 1,5 h tuy theo chién luoc 18n men.
2.2.3.3. Nghién cizu 18n men hai pha bé sung dinh dwéng san xuat PHA

Té bao vi khuan dugc nudi cay trong hai pha doc 1ap. Pha 1, vi khuan
duoc nudi trong diéu kién moi truong giau dinh dudng cho dén 24 h. Pha
2, toan b sinh khdi té bao dugc ria sach va chuyén qua méi truong 18n
men du thtra cacbon nhung khong chtra ni to.
2.2.4. Phwong phdp tach chiét va thu hoi PHA
2.2.4.1. Tach chiét va thu hoi PHA nho dung mdi chloroform

Téch chiét — thu héi PHA duoc tién hanh theo phuong phép trinh bay
trong cong b cua Lau va Cs (2010) va Wong va Cs (2012).
2.2.4.2. Tach chiét va thu hoi PHA nho NaOH

Dich huyén phi té bao va dung dich NaOH duoc tron véi nhau theo
ti 16 1:1 (v/v) dé dat duoc nong do té bao va nong do hoda chat can thiét.
Hon dich dugc u trong cac diéu kién nhiét d6 khac nhau véi cac khoang
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thoi gian khac nhau. Mau dugc li tdm va sy khd nham xac dinh d6 sach,
hiéu suat thu hoi cua san pham.

2.2.5. Cac phwong phap phan tich

2.2.5.1. Phuong phap xac dinh ham lwong cacbon trong dich I1én men

Ham luong cacbon trong dich 1én men dugc xac dinh dua theo phuong
phap dinh luong duong khir nho st dung axit dinitrosalysilic (DNS) cua
Miller va Cs (1959).
2.2.5.2. Phuong phdp xdc dinh sinh khéi khd (CDW)

CDW duogc xac dinh theo phuong phap duoc trinh bay béi Quillaguaman
va Cs (2008).
2.2.5.3. Phwong phdp dinh lirong PHA ¢4 trong sinh khéi té bao.

Mau phan tich dwoc chuan bi theo phuong phap thay phan nho
methanol ctia Braunegg va Cs (1978). Ham luong PHA trong mau duoc
xac dinh bang phuong phap sac ki khi theo Silva va Cs (2000) trén hé
théng HP-7890A (Agilent Technologies, M¥) st dung cot mao dan HP-5
v6i P(3HB-co-12 mol%3HV) dugc sir dung lam chat chuan.
2.2.5.4. Phwrong phdp phan tich céng hirong tir xdc dinh cdu trac PHA

Mau PHA duoc hoa trong dung mdi CDClj trude khi dugc tién hanh
phan tich phd cong huéng tir hat nhan proton (*H-NMR) ¢ tan sé 500 MHz
trén thiét bi Brucker ARX500 Spectrometer (Brucker, Sikertrifen, Buc) o
diéu kién nhiét ¢6 phong. Cau tric PHA duoc xac dinh théng qua phé thu
duoc nhd phan mém Brucker UXNMR.
2.2.5.5. Cac phwong phap xac dinh thugc tinh ly héa cua vat lieu PHA

Thudc tinh co hoc cua vat liéu PHA duoc tién hanh trén may phan
tich luc Shimadzu EZTest (Nhat).

Thudc tinh nhiét cua vat liéu PHA duoc xac dinh trén may quét nhiét
vi sai DSC 60A (Shimadzu, Nhat)

Céc gia tri M,,, M,, DPI cua vat liéu PHA dugc xac dinh trén hé
théng sic ki 120 GPC (Agilent, M) theo phuong phap trinh bay trong
cong bo caua Bhubalan va Cs (2008).

2.2.6. Nghién ciru khd ndang phdn hiy sinh hoc cua vt ligu PHA
2.2.6.1. Phuong phdp tao vdt ligu mang PHA

Mau mang PHA thi nghiém duoc chuan bi theo phuong phap cua
Sriwedi va Cs (2006).
2.2.6.2. Thi nghiém nghién cuzu kha nang phdn hiy sinh hoc cua vat lieu PHA

Mau mang PHA duoc thir nghiém kha ning phan huy sinh hoc trong
diéu kién chon u va trén bé mat dat. Cac chi s6 vé do giam khéi luong,
mau sic, hinh thai mang duoc xac dinh sau 4 tuan thi nghiém.

2.2.7. Phwong phdp toan hoc
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Chwong 3. KET QUA VA THAO LUAN

3.1. Phan lap va tuyén chon vi khuan sinh tong hep PHA
3.1.1. Két qud phan ldp va tuyén chen so bé vi khudn sinh tong hop PHA

Tir cAc mau dat thu thap duoc, chung t6i dd phan lap dugc 869 chung vi
khuan thuan. Trong s6 nay ching t6i d xac dinh dugc 50 chang vi khuan (6
% tong s6 vi khuan phan lap duoc) c6 biéu hién tich liy PHA khi nudi cay
trén moi truong chon loc. Trong d6 17 chung c6 ngudn tir dat RNM  Yén
Hung — Quang Ninh (chiém 5,67 % tong s6 ching phan lap duoc tai khu vuc)
(duoc ki hieu: ON71, QN83, ON84, QN102, ON124, QN126, QN131,
ON142, QN187, QN194, QN225, QN227, ON232, QN262, QN265, QN271,
QN281), 13 chiing c6 nguon tir dat RNM Giao Thuy — Nam Dinh (chiém 3 %
tong sé chang phan lap duoc tai khu vuc) (duoc ki hiéu: ND97, ND145,
ND153, ND156, ND199, ND201, ND203, NDP210, ND218, ND240, ND325,
ND389, NP355), va 20 chiing ¢6 ngudn tir Mach Trang — Pong Anh — Ha Noi
(chiém 13,9 % téng s6 chung phan 1ap tai khu vuc) (dugc ki hiéu: MT15,
MT21, MT29, MT33, MT56, MT65, MT70, MT71, MT72, MT84, MT85,
MT88, MT90, MT97, MT112, MT123, MT129, MT132, MT133, MT144).
3.1.2. Kha ndng sinh téng hop PHA ciia cac vi khudn tuyén chen

Chting t6i di lya chon duoc 10 chung vi khuan trong sé 50 ching
duong tinh & trén dua vao phan tich dinh lugng kha ning sinh tong hop
PHA. Céc chung vi khuan déu thé hién kha nang sinh truong va  tich liy
PHA tét trén nguén cacbon la glucose. Trong dé 6 chung duogc xac dinh
tich Ity P(3HB), va 4 chung tich Ity copolymer P(3HB-co-3HV) dua trén
phan tich sic ki khi va cong huéng tir hat nhan proton *H NMR.

Bang 3.1. Khd nang sinh trirong va sinh téng hop PHA cua cac chuing vi
khudn dwoc tuyén chon

e L. Ham lwon Thanh phan PHA (mol%

Kihiguching | COW (g/L) | A% 0#H nhp eva )
ND97 3.1 48 100 0
ND153 3.1 65 100 0
ON194 2.0 26 100 0
ND199 2.6 34 98 2
ND218 2.3 24 97 3
ON271 5.1 43 100 0
QN187 3.8 44 100 0
ND240 3.2 28 100 0
MT15 3.1 53 98 2
MT33 4.2 51 97 3
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3.1.3. Pdc diém hinh thai té bao va khudn lgc cia cac ching vi khudn
tuyén chen

Hau hét cac chung vi khuan thu duoc déu c6 dang hinh que ngan, Véi
kich thudc khac nhau va c6 kha nang di dong. Mau sic khuan lac thuong
c6 mau trang nga hoic vang sam. Phan tich nhuém Gram cho thay 5 chang
vi khuan ki hiéu ND97, QN194, Nb153, MT15 va MT33 thuoc nhom vi
khuan Gram duong c¢6 kha nang sinh ndi bao tir. Trong khi cac chang vi
khuan con lai (ki hiéu NP199, ND218, QN187, QN271, NP240) thudc
nhém vi khuan Gram a&m khdng sinh néi bao ti.

Chung t6i d4 lya chon 8 chung vi khuan phan 1ap tir dat rieng ngap man
dé tién hanh cac nghién ctru sau hon.
3.1.4. Ddc diém sinh Iy-hoa sinh cia cac ching vi khudn tuyén chen

Ca 8 chang vi khuan tuyén chon phan lap duoc tir dat rirng ngap man
déu c6 kha ning sinh catalase va oxidase, khong tao indol. Piéu d6 ching to
rang day 1a cac vi khuan hiéu khi bat budc. Nhiét do tdi thich cho sinh truéng
cua cac chung vi khuan nay nam trong khoang 30 °C dén 40 °C cho thay day
|a c4c vi khuan wa am. pH t6i thich cho sinh truéng cua cac chung nay 1a
trung tinh. Trong s6 d6 3 ching vi khuan Gram duong (NP97, NP153,
QN194) thuoc cac vi khuan chiu man va cé cac dic diém hoa sinh kha tuwong
déng véi chang vi khuan Bacillus cereus, 5 chung vi khuan Gram am
(ND199, NP218, QN271, NP240) 14 cac vi khuén ua man va cb céc dic
diém kha twong dong véi chung vi khuan Yangia pacifica DX5-10T.
3.1.5. Méi quan h¢ phat sinh chsing logi cia cac ching vi khudn

Duya trén cac két qua so sanh vé hinh thai, sinh ly-hoa sinh, két hop
véi phan tich so sanh trinh ty 16S rADN céac vi khuan phan lap tr RNM
duoc xép vao hai chi Bacillus va Yangia. Trong d6 day 1a lan dau tién vi
khuan thudc chi Yangia dugc cong bé vé kha ning sinh tong hop co
polymer P(3HB-co-3HV).

A g4 — Strain ND153 (JQ691603)

53 Strain ND97 (JQ691602)
S8 |L Bacillus cereus ATCC 14579 (AEO16877)
100

Bacillus thuringierisis ATCC 10792 (AF290545)

Bacillus weihenstephanensis WSBC 10204 (AM747230)
Bacillus subtiiis DSM 10 (AJ2T76351)
Strain QN194 (JQE91604)

100 [Bacﬂfus aryabhattai BBW22T (EF114313)

100 L gacillus megaterium ATCC 145817 (GU252112)

0.005
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98

37

11

5~ Strain QN187 (JQ691605)

96

Strain QN271 (JQ681609)

Strain ND240 (JQE91608)

Strain ND199 (JQ691606)
Strain ND218 (JQ691607)

- .
49 Yangia pacifica DX5-107 (AJ8TT265)

Citreicella thiooxidans CHLG1T (AYE39887)

Citreicella marina CK-13-87 (EUS28765)

60

—
0.005

—

N

Citreicella aestuani AD8T (FJ230833)

—— Roseobacter litoralis ATCGC 4956671 (X78312)

w0l Roseobacter denitrificans OCH 1147 (M58063)
Pelagibaca bermudensis HTCC2607 (DQT8660)

Salipiger mucescens A3 (AY527274)

Palleronia marisminoris B33 (AYD26462)
Roseivivax halodurans OCh 2397 (D85829)
Roseivivax halotolerans OCh 2107 {DB5A31)

Hinh 3.1.Moi quan hé phat sinh chiing logi cua cac chung vi khuan sinh
tong hop PHA phan ldp tur dat Rieng ngap man

3.2. Nghién ciru Ién men tich liy PHA béi ching Yangia sp. ND199
3.2.1. Anh hwong cua nguoén dinh dwong dén sinh truong va tich lity PHA

3.2.1.1. Anh hwong cua c&c nguén cacbon

Chung vi khuan Yangia sp. ND199 c6 kha nang sinh truong va tich
lity PHA tot trén tat ca cac ngudn C thar nghiém. Trong do, fructose thé
hién nhu 14 ngudn cacbon phl hop nhét cho sinh trudng va sinh tong hop
PHA cua chung vi khuan Yangia sp. ND199. Bén canh do, ri dudng ciing
c6 thé 1a ngudn C tiém nang cho san xuat PHA tir ching vi khuan nay.
Bang 3.2. Anh hwong cua nguon cacbon dén sinh truéng va sinh téng hop

PHA cuia ching vi khudn Yangia sp. ND199

Thanh phan PHA
Ngudn cacbon | CDW (g/L) (OP/IJVQ) I(Qg(/)ll_\;l (mol%)
3HB 3HV
Ri duong 3,85+0,13 | 35,0+1,32 | 2,50+0,21 96,8 3,2
Glucose 3,78+0,1 475+32 | 1,98+0,07 96,9 3,1
Glycerol 3,61+053 | 40,1+1,8 | 2,16+0,11 93,9 6,1
Fructose 487+048 | 66,9+2,1 | 1,61+0,17 > 99 vét
Saccharose 3,43+0,06 18,2+0,43 2,81+0,02 83,8 16,2
maltose 2,68+0,06 | 13,6+152 | 2,32+0,05 79,5 20,5
Xiro ngo 4,24+027 | 583+0,77 | 1,77+0,23 98,4 1,6
Xirongo khong | 413,017 | 5464136 | 1,884008 | 98,6 1,4
thanh trung
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3.2.1.2. Anh huéng cua mét sé tién chdr dén khd ndng tich lity va thanh
phan PHA

San pham P(3HB) thu duoc khi nudi cdy chung vi khuan Yangia sp.
ND199 trén mdi truong ¢ bd sung 1,5-pentanediol, 1,6-hexanediol, natri
hexanoate, va natri octanoate. Trong khi P(3HB-co-3HV) thu duogc khi
moi trudng nudi cay duoc bd sung natri valerate va natri heptanoate. San
pham PHA chtra phan doan 4HB duogc tao ra khi c4c tién chat 1,4-
butanediol, y-butyrolactone, va natri 4-hydroxybutyrate dugc sur dung.

Anh huong cia nong do cac tién chat dbi voi sinh trudng, sinh tong
hop va thanh phan PHA cua ching Yangia sp. ND199 ciing di duoc Xxac
dinh. Ham lugng phan doan 3HV c¢6 xu hudng tang 1én trong khi mac do
tich liiy PHA hau nhu khong c6 su sai khac khi nong do heptanoate ting.
Péi vai céc tién chat 1,4-butanediol va natri 4-hydroxybutyrate thi it gay
ra sy thay doi ham luong 4HB ciing nhu mirc d6 tich lily PHA, trong khi
ca hai gia tri nay déu co xu hudng giam khi tién chat 1a y-butyrolactone.
Hau hét viéc ting ndng do cac tién chat déu gay ra su tc ché sinh truong
cta té bao vi khuan.
3.2.1.3. Mgt sé thugc tinh Iy hoc ciia PHA tir chuing vi khudn Yangia sp. ND199

San pham PHA thu dugc tir chang vi khuan Yangia sp. ND199 khi
nudi cdy trén nguon fructose mang nhiing thuoc tinh vat 1y tuong tu nhu
san pham P(3HB) do Doi va Cs (1995) c6ng bd.

Thuoc tinh héa-ly cua mot s san pham PHA thu duoc trén cac
ngudn tién chat C khac nhau ciing d3 duogc xac dinh va duoc trinh bay &
bang 3.3.

Bang 3.3. Thugc tinh héa-ly cua cac PHA thu dwroc tir chung Yangia sp.
ND199 khi nudi cdy trén cac nguon co chat khac nhau

M., M,
Ngudn cacbon PHA (x10® | (x10° (MD F’,I:/I) (;ré") (;ré)
Da) Da) W
Fructose P(3HB) 2,2 6,4 3,4 175 4
P(3HB-co-
y-butyrolactone 5,2064HB) 1,7 5,4 3,2 163 | -20
: P(3HB-co-
1,4-butanediol 4,3%A4HB) 1,3 4,2 3,1 157 -0
Na 4-
Fructose P(3HB-co-
deroxybutyrat 5,8%64HB) 1,8 55 3,2 155 | -18
Na
P(3HB-co-
ggfleroxyheptan 13%3HV) 1,8 6,9 2,6 173 | -11
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3.2.1.4. Anh hwréng cua nguon nito (N)

Nguon cao nAm men thé hién nhu 12 nguon N thich hop nhat cho sinh
truéng va sinh téng hop PHA tir chung Yangia sp. NP199. Bén canh d6
ngudn KNOj ciing cho két qua anh hudng tét va co thé tra thanh ngudn N
thay thé tiém ning khi san xuat & quy md 16n. Mac di muac do tich liy
PHA noi bao kha cao (>40 %wt), tuy nhién chung vi khuan nay sinh
truong kém khi dugc nudi cay trén cac nguon N 1a amoni.

Bdng 3.4. Anh hurong ciia CAC ngQuon ni to dén sinh truong va sinh tong hop PHA

N
(9/L) (%) (@/L) (9/L)

Cao nim men 4,95+0,16 67,7+2,1 3,4 1,55
Natri glutamate (MSG) 3,85%0,22 47,8+0,6 1,8 2,01
KNO; 4,23+0,06 57,7£1,3 2,4 1,83
NaNO; 3,16+0,22 44,8127 1,4 1,74
(NH4),S0, 0,64+0,11 43,3+0,2 0,3 0,36
NH4HCO; 1,48+0,07 58,4+2,3 0,9 0,62
NH,CI 0,67%0,05 45,7+0,8 0,3 0,36

3.2.2. Két qud nghién cizu lén men tich liiy PHA trén noi 1én men 10L
3.2.2.1. Péng thai qua trinh 18n men mé san xudt PHA tir ching vi khudn
Yangia sp. ND199

Qua trinh 1én men dién ra theo cac pha sinh truong caa vi khuan
(hinh 3. 2). Qua trinh tich Iy PHA cua té bao dién ra sém ngay ca khi chua
c6 su mat can bang dinh dudng. Nong do fructose cao trong moi truong co
thé da kich thich hoat dong sinh tong hop PHA cua chang vi khuan nay keé
ca khi khdng c6 su han ché dinh dudng. Dir liéu thu dugc cho phép gia
thiét chang vi khuan Yangia sp. ND199 c6 thé thudc nhdém vi khuan sinh
tong hop PHA khéng yéu cau giéi han dinh dudng (nhém 2). Chinh vi thé
hiéu qua thu duoc khi tién hanh 18n men mé 1a khéng cao véi CDW chi dat
8,2 g/L va hiéu qua chuyén hoa co chat 12 0,22 g/g.
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—a-CDW  —Fructose @—4«—RCM —e-%PHA
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Hinh 3.1. Béng thai 1én men mé san xuat PHA trén nguén fructose cua
chang vi khudn Yangia sp. ND199
3.2.2.2. Nghién cizu san xudt PHA si dung ki thugt 1én men mé c6 bé sung
dinh duwong
a/ Lén men s dung fructose

—8a— CDW —&—RCM --%--Fructose —e— % PHA
25 - - 50
J A
320 - 40 B
2 N
= <
515 - 30 5
L &
=10 20 &
g £
- g
5 - 10 =
2 =
O
0 T T T 0
0 10 20 30
Thoi gian (h)

Hinh 3.2. Lén men mé bo sung dinh dwong san xuat PHA tir chung vi
khuan Yangia sp. ND199 voi nong do 20 g/L fructose

Trong chién liroc 18n men thiz nhat, két qua 1én men dugc thé hién
trong hinh 3.3. Viéc b6 sung dinh dudng trong qué trinh 1én men giup cai
thién kha ning sinh truong cua té bao véi gia tri CDW thu dugc gap 2,3
lan so véi 1én men mé. Tuy nhién qué trinh tich liy PHA van xay ra ngay
giai doan sém caa qua trinh 18n men dan dén ham luong PHA tich lily chi
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dat 45 %wt. Do d6, viéc diéu chinh néng do fructose duy tri trong qua
trinh 18n men c6 thé 1a giai phap nham cai thién kha niang san xuat cua
chung vi khuan nay.

Chién lwrgc 18n menthet hai, gia tri CDW duoc ting 1én va dat cao
nhat (49 g/L) khi két thic qua trinh 1én men. Tuy nhién qua trinh sinh tong
hop PHA van xay ra ngay thoi diém dau da dan dén ham luong PHA noi
bao tich liy chua dugc cao (54 %wt) khi két thic qué trinh 1én men. Hiéu
qua chuyén hoa co chat dat 0,33 g/g fructose, trong khi ning suat san xuat
dat 0,73 g/L/h.

—a-CDW —=a—RCM —«Fructose —e—% PHA

50 - 50
- =
240 - 40 %
3 S
g <
[S] - -
5 30 30 &
L =7
> £
S 20 - < 20 =
> E
% 10 10 £
@)

0 0

0 EI') 1I0 1I5 2I0 2I5 3I0 3IS
Thai gian (h)
Hinh 3.3. Lén men mé bé sung dinh dwéng san xuat PHA tir chuing vi
khuan Yangia sp. ND199 vai su thay doi nong do fructose hai giai doan

Chién ot 18n men thiz ba, qué trinh sinh tong hop PHA cua té bao bi
e ché trong suét giai doan dau caa quéa trinh 18n menkhi nong do fructose
duogc duy tri & mac 2-3 g/L. Trong khi d6 viéc bd sung dinh dudng mot cach
lién tuc da giup sinh khéi té bao ting nhanh va dat gia tri 83,9 g/L & thoi
diém 48 h nubi cay. Ngoai ra, ham luong PHA ni bao tich lily duoc dat cao
nhét (67,5 %wt) véi niang suat dat 1 g/L/h cudi qua trinh 1én men. Két qua
thu duoc 1a kha cao khi so sanh véi mot sé chang vi khuan wa mén trén thé
gidi da dugc cong bo.
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—a-CDW —a—RCM —«Fructose +%PHA8

SN
o
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CDW, RCM, Fructose (g/L)
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Hinh 3.4. L&én men bé sung dinh dudong san xuat PHA béi chung vi khudn
Yangia sp. ND199 véi néng dé fructose ting dan

b/ Lén men sir dung xiro ngo

Dong thai sinh truong va tich iy PHA trong cac giai doan sau cua
quéa trinh 1&n men vé co ban dién ra tuong ty nhu & thi nghiém st dung
fructose tinh khiét. Ham luong PHA thu duoc cudi qué trinh 18n men dat
67 %wt (hinh 3.6-A). Mic di hiéu suat chuyén hoa cao hon (dat 0,38 g/g)
cung voi mic do tich lily PHA dat dugc 1a twong duong, tuy nhién nang
suat san xuat (0,73 g/L/h) va CDW (55,8 g/L) thu duoc I thap hon nhiéu
khi so sanh véi thi nghiém trén nguén cacbon tinh khiét.

A B

*Néng do PHA +«RCM
- CDW =Ham lugng PHA
60 30 40 25
Sl —i
—~ 70 35— —%
50 / m ) > \’</‘ 20
60 § B 30
2 = _
= ® so & = 25 15 3
B E A )
> 30 40 = ¥ 20 , =
=3 A ,&r
S 30 E & 15 10 E
© 20 g
20 g 10 s
10 <
'/-— ‘- 10
0 - 0 0 XK X/X 0
6 15 24 33 42 51 33 42 51
Théi gian (hr) Théi gian (hr)
C >Hiéu sudt chuyén hoa  -®Ning suit san xuit
0.5 0.8
0.4 x0T =
o 7\/’%&“ 0.6 Ssn
= 03 / Z
= / 0.5
= 03 / =
=2 / 04 =
= 02 ) 5
< 02 03 2
g on 02 g
B 01 X ke 01 2
= 7 «— =
0.0 0o &
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Hinh 3.5. Lén men mé bo sung dinh duwdng san xuat PHA boi chung vi
khuan Yangia sp. ND199 su dung nguon xiro ngé khong thanh tring
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¢/ Lén men sir dung ri dwong
Str dung chién lugc 1én men ban lién tuc twong tu nhu trén ching toi
thu duogc két qua nhu sau:

A -« RCM -+ Ndng dé PHA
- CDW = %PHA
60 as 35.0 25

—e
. 40
50 . A 300 / 20
35 e

H 25.0
40 30 & § =5
= 25 I E 20.0 15 g
= 30 = =
= 20 oo by
= g S 130 10 @
< 20 15 & .8
= Z 100
10 = 5
10 | o= s 5.0
- P
o v [¢] 00 saaa" 0
6 15 24 33 a2 51 6 15 24 33 42 51

Théi gian (hr) Théi gian (hr)

Hinh 3.6. Lén men mé b sung dinh dudng san xuat PHA boi chung vi
khuan Yangia sp. NP 199 su- dung nguon ri dirong

Nhu thé hién & hinh 3.7, dong thai 1én men cua chang vi khuan
Yangia sp. ND199 khi st dung ri duong 1am nguon co chat kha twong
ddéng so va&i cac nguon cacbon di sir dung ¢ trén. CDW va ham luong
PHA noi bao thu dugc cao nhat sau 54 gio nudi cay dat 54,8 g/L va 39,8
%wt, theo thir tu (hinh 3.7-A).

Tién hanh 1&n men ban lién tuc hai pha vai nguén co chat ri duong ¢
pha 1 va ngudn glucose & pha 2. Két qua duoc thé hién trong hinh 3.8 cho
thay sau 54 gio 1én men (thoi diém 30 gio & pha 2), CDW dat 50 g/L thap
hon so véi két qua 18n men bén lién tuc (54,8 g/L). Tuy nhién, muac d6 tich
lity PHA da duoc cai thién ting dang ké nhd pha nudi cay thir hai véi ham
luong polymer dat 52,9 %wt va ning suat san xuat dat 0,48 g/L/h (hinh
3.8-A). Ham lugng PHA van c6 xu hudéng ting va dat gia tri 54,3 %wt sau
57 gio nudi cay (thoi diém 33 gio & pha 2), nguoc lai gia tri RCM dugc
duy tri & mac on dinh (khoang 20 dén 22 g/L) trong sudt thoi gian tién
hanh pha 2 (hinh 3.8-B).

A -+RCM -+ Nbdng dj PHA
- CDW = 9%PHA
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Hinh 3.7. Lén men hai pha bé sung dinh durdng san xuat PHA bai ching vi
khuan Yangia sp. ND199 trén nguon ri dirong va glucose
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3.3. Tach chiét va thu hai PHA tir sinh khéi I1én men chiing vi khuan

Yangia sp. ND199

3.3.1. Anh hwéng cia nhiét dg va néng dé NaOH dén hiéu qud tinh sgch
Két qua anh huong cua nong d6 NaOH va nhiét do xir 1y duoc trinh
bay trong bang 3.5. D sach cua cac mau PHA tang khi nhiét do xu ly va
nong d6 NaOH tang. Tuy nhién hiéu suat thu hoi lai c6 xu huéng giam
manh khi xir Iy & néng d6 0,15 M NaOH & nhiét d6 50 °C.
Anh huong caa nong d6 NaOH dén chat luong san pham PHA ciing
da duoc kiém tra. Két qua cho thay cd su giam nhe cac gia tri M,, va M,,
song hau nhu khong ¢ su sai khac vé thuoc tinh nhiét ciia cac san pham
PHA sau xir ly so vai trudce xu ly.
Piéu kién xtr Iy sinh khéi véi 0,125 M NaOH ¢ 50 °C dugc ching toi
lya chon dé tién hanh céc nghién cuau tiép theo.
Bang 3.5. Anh hwrong cua nhiét dg xi Iy va nong dé NaOH dén

hiéu qua tinh sach

[NaOH] 30°C ] 40 °C ] 50 °C ]

(M) P§ sach | Hiéusuat | D¢ sach Hiéu suat | Do sach Hiéu suat

(%owt) (%) (Yowt) (%) (%Yowt) (%)

bC 70+2,3 100 70+ 2,3 100 70+23 100
005 | 69+0,73 | 96,6+09 | 69+052 | 957+0,9 70+ 39 97,3+1,2
0075 | 74+15 | 962+35 | 78+045 |100+055| 75+1,87 96,7 £ 2,7
0,1 76+0,72 | 98,1+1,2 79+14 | 957+28 | 79+0,27 95,4 +0,9
0,125 | 79+045 | 982+16 | 82+135 | 980+04 | 84+185 | 983+25
0,15 79+044 | 937+22 | 84+0,79 | 97,2+19 | 820,07 91,8+0,4
0,2 82+1,12 | 942+1,3 85+04 | 952+0,7 | 84+0,26 | 919+29

3.3.2. Anh hwéng cia thei gian xi Iy dén higu qud tinh sach
Do tinh sach cua san pham PHA ting 1én 91,9 %wt voi mac do thu

hoi dat trén 97 % khi kéo dai thoi gian xir 1y 1én 300 phut. Dac biét, chat

lwgng san pham PHA hau nhu khong c6 sy sai khac nhiéu so véi ban dau.
Bang 3.6. Anh hwong cua thoi gian xi# ly téi hiéu qud tinh sach

gg‘;‘ Dosach | Higusuit | Mw | Mn | DPI TThr‘:]‘-’C tinh f‘rg"-*t
(phit) (Yowt) (%) (10° Da)|(10° Da)| (Mw/Mn) CC) Q)
0 | 722+196 100 186 | 479 | 39 | 17321 | 359
30 | 763+01 | 96,7266 | 1,14 | 302 | 38 | 171,11 | 542
60 | 81,2+048 | 962+3,14 | 095 | 44 | 215 | 17003 | 518
90 | 846+05 | 97,6%30 | 092 | 387 | 24 | 17214 | 436
120 | 876+1,1 | 988212 | 086 | 37 23 | 17251 | 534
180 | 875021 | 98314 | 084 | 385 | 218 | 172,44 | 646
240 | 90,7001 | 982+153 | 0,72 | 323 | 223 | 167,24 | 6,73
300 | 91,9+0,22 | 97,7276 | 068 | 307 | 221 | 16915 | 862
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3.3.3. Anh hwéng ciia ham lweng sinh khéi dén hiéu quad tinh sach
Do tinh sach thu duoc dao dong tir 89,3 %wt dén 90,6 Y%wt véi mic
d6 thu hoi dat xap xi 97% khi ham luogng sinh khéi kho trong mau ting tir
50 g/L 1én 90 g/L. Chung té6 ham lwong sinh khéi hau nhu khong anh
huong dén hiéu qua tach chiét va thu hoi PHA khi st dung 0,125 M NaOH
dé xur ly sinh khéi té bao uét cua chang vi khuan Yangia sp. ND199.
Bang 3.7. Anh hwong cia ham lwong sinh khoi dén hiéu qud tinh sach

CDW ban dau (g/L) P sach (%) Hiéu suat (%)
50 89,3+ 1,0 97,2+ 15
70 90,6 +2,8 96,6 + 1,3
90 89,8+ 0,6 97,1 +1,05

(Ghi chii: Ham Iwong PHA trong tdt cd cac mau thi nghiém ban dau la
71,15 + 1,5 %wt)

3.4. Thir nghiém tao vat liéu PHA trong diéu kién phong thi nghiém

........

Nhan _)F £
giong S g

Thu héi -

Tinh sach

Thu nhdn - v y
Taovat Vat liéu nhyra phan

IR R

ligu nhya hay sinh hoc

Hinh 3.9. So' d6 san xudt thir nghiém PHA quy md phong thi nghiém




20

3.4.1. Nhan giéng

Giong vi khuan Yangia sp. ND199 dugc chuan bi trén moi truong
dinh dudng trong thoi gian 15 h dé dat duoc gia tri mat dé6 quang ¢ 600 nm
la 7+0,5.

3.4.2. Lén men

Tién hanh 1&n men ban lién tuc str dung chién luoc ting dan néng do
fructose. Qua trinh 1én men duoc tién hanh trong 54 h.

3.4.3. Thu hai sinh khéi — Tach chiét PHA

Sinh khéi té bao sau 1én men duogc thu hoi bang phuong phap siéu
loc str dung mang loc khuan ¢& 0,2 pm.

Qua trinh tach chiét PHA tur sinh khéi vi khuan sau 1én men dugc
tién hanh trong diéu kién 0,125 M NaOH & 50 °C trong 300 pht trén thiét
bi loc tiép tuyén.

3.4.4. Thu hai PHA

San pham PHA duoc thu hoi bang phuong phap nhiét hoic dong kho.
3.4.5. Tao hat nheea sinh hoc c6 ban chdt PHA

Mau nguyén liéu PHA duoc dua qua thiét bi dun nhiét véi nhiét do
180 °C dé tao hat nhua c6 ban chat PHA.

3.5. Kha nang phan hiy sinh hoc cuaa vat ligu PHA
A

—*—LI-NT1-S B —*— LI1-NT1-B
—® —T.2-NT2-8

5 —+—L3-NT3-8 5
B4 g4
g E
g 3 = 3
= Bn
§' 2 §. 2
= =
-
=2 1 2 1

0 T T T 0

Ban diu 1 2 3 4
8
Bb 8 ——L3-NT2-B
E 7 7
b
£ s E ¢
[=Y+)
o 5 E s
g' 4 oo 4
.EE 3 '§- 3
s 3 2
1 =
0 . 0
Ban diu 1 2 3 4 Ban diu 1 2 3 4

Hinh 3.10. Bg giam khoi liwong cia cac mau PHA thu hoi nhor CHCI3 theo
thoi gian khac nhau (tuan)

(A)-Mdu NT1 bé mat, (B)-Mdu NT1 chén, (C)-Mdu NT2 bé mdt,
(D) mau NT2 chén
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Hinh 3.81. Bg giam khoi lwong ciia cac mau PHA thu hoi nho: NaOH theo
thoi gian khac nhau (tuan)
(A)-Mdu T1 bé mdit, (B)-Mau T1 chén, (C)-Mdu T2 bé mit, (D) mdu T2 chén

T4t ca c&c mau mang PHA thi nghiém déu thé hién su giam khodi luong
S0 Véi thoi diém ban dau. Chung i thay rang khéng cé su sai khac vé muac do
phan hay sinh hoc khi d¢ day ctiia mang PHA thay doi. Tuy nhién mic 6 phan
hiy ctia cac mau PHA thu dugc théng qua xt 1y sinh khéi bang NaOH thap
hon so véi cac mau PHA thu hdi bang chloroform. Do giam khdi luong ciia cac
mau PHA thu duoc nhd chloroform dao dong tir 20 % dén 25 %, trong khi dbi
véGi cac mau PHA thu hoi nhor NaOH chi dat trong khoang 14 % dén 18 %.

Qua két qua phan tich sac ki gel tham thau chdng tdi nhan thay cac
mau PHA thu hoi bang dung méi chloroform cé su giam M,va mic do
phan tan cua polymer mot cach rd rét so voi mau ban dau, trong khi su
thay d6i nay ¢ cac mau PHA con lai hau nhu khong c6 su sai khac déng
ké. Ngoai ra, khi phan tich mau mang phim PHA trén kinh hién vi quang
hoc va kinh hién vi dién tir quét (SEM) cho thay c6 su khac biét lon vé
mau sac ciing nhu cau tric bé mit gitra cac mau thi nghiém so véi mau doi
chirng. Cac mau thi nghiém chon u sau mot thoi gian sé& chuyén sang mau
vang xam, cling véi do 1a su xuat hién cia cac diém thung 16 chd trén bé
mat mang. Su khéc biét cang duoc thé hién rd khi quan sat duéi kinh hién
vi dién tir quét (SEM). Bé mit mang PHA khéng chdn u c6 ciu trlc soi
dong déu, trong khi c6 sy pha hiy manh mé cau tric bé mit & cac mau thi
nghiém. Bong thoi c6 sy xuat hién cua cac té bao vi khuan va nim mdc tai
cac vi tri phan huy manh (hinh 3.12 va 3.13).



S4800~ NIHE 10.0KV 8. 7mmx1.00k SE(M] 4/3/2015-

Hinh 3. 92 Cau truc be mat ng HA du’m klnh hlen 1 Vi Zﬁen t quet (SEM)
(A1, A2) — Mdu doi chitng NT1; (B1, B2) — Mdu L3-NT1-B

-

8!800 N!HE 10 OkV. 8 4mm X1 OOk SE(M) \443/’7015

Hinh 3.103. Cau trdc bé mdt mang PHA du’0’| kinh hién l dlen tu’ quét (SEM)
(C1, C2) -Mdu déi chirng T1; (D1, D2) — Mdu L3-T1-B
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KET LUAN VA KIEN NGHI

1. KET LUAN

1.1. Tur c4c mau dat thu thap duoc ching toi da phan 1ap duoc 869
ching vi khuan va xac dinh dugc 50 ching c6 kha niang sinh tong hop
PHA. Trong s6 @6 8 chang vi khuan phan lap duogc tir dat RNM da duogc
lya chon nghién ctu vé cac dic diém hinh thai, sinh Iy — héa sinh, va giai
trinh tu doan gen 16S rDNA. Cac chung nay dugc xép vao hai chi Bacillus
(3 ching NP97, NP153, va QN194) va Yangia (5 chung bao gom NP199,
ND218, Nb240, QN187, va QN271. Trinh ty doan gen 16S rDNA cua 8
ching nay da duoc b4o céo trén GenBank vai cac ma so tir JQ691602 dén
JQ691609. Chung vi khuan Yangia sp. ND199 duoc lya chon dé tién hanh
cac nghién ctru sau hon.

1.2. Chuang vi khuan Yangia sp. ND199 c¢6 kha ning sinh truéng va
sinh tong hop PHA da dang trén nhiéu ngudn C va tién chat C khac nhau.
Trong d6, fructose va cao nam men la ngudn C va N phu hop nhat cho sinh
truong va sinh tong hop PHA cua chang vi khuan Yangia sp. ND199.
Chung vi khuan Yangia sp. ND199 c6 kha nang sinh tong hop PHA dong
thoi Vi qué trinh sinh truong ma khong yéu cau diéu kién mat can bang
dinh dudng. St dung k¥ thuat 18n men mé c6 bd sung dinh dudng véi cac
chién luoc duy tri nong do C khac nhau da giGp cai thién kha ning san
xuat PHA tir ching nay. Khi 18n men véi chién lugc chién luoc ting dan
nong d6 fructose trong méi trudng tir 3 g/L dén 20 g/L theo ting giai doan
nudi cay, sau 54 h nudi ciy chung toi thu dugc két qua tét nhat: CDW dat
78 g/L, ham luong PHA dat 67,5 %wt va nang suat dat 1 g/L/h.

1.3. b3 xac dinh duoc diéu kién tach chiét va thu hoi PHA truc tiép
tir sinh khoi chung vi khuan Yangia sp. ND199. Sir dung 0,125 M NaOH ¢
50 °C trong 300 phut, d6 sach cua san pham PHA dat 92 %wt véi hiéu suat
thu hoi dat trén 96 %. Cac thudc tinh hda — ly cua san pham PHA thu duoc
hau nhu khong sai khac nhiéu so véi san pham tach chiét — thu héi nho
phuong phap str dung chloroform.

1.4. San pham PHA thu dugc tir ching vi khuan Yangia sp. ND199
thé hién kha ning phan hay sinh hoc tét trong diéu kién chén u (30 °C véi
d6 am >80 %). Mtrc do giam khéi luong cia cdc mau mang PHA dao dong
trong khoang 15 % dén 25 % sau 4 tuan thi nghiém.
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2. KIEN NGHI

Nhitng két qua thu duoc trong qua trinh nghién ciu cho thiy phan
nao muac d6 phong phi va tiém ning cua vi khuan cé kha niang sinh tong
hop PHA c6 trong hé sinh thai dat & Viét Nam.Dac biét, nhitng két qua
nghién ctru thu duoc vé kha nang san xuat, thu hoi san pham PHA, va chat
lugng san pham PHA tir chang vi khuan Yangia sp. ND199 cho thay tiém
nang phat trién rat 16n caa vat liéu nay ¢ Viét Nam. Tuy nhién dé cd thé
phat trién loai vat liéu ndy thanh san pham thuong mai trong tuong laithi
van con nhitng van dé can duogc giai quyét sau day:

1. Can tiép tuc c6 nhitng nghién cau thir nghiém va hoan thién quy
trinh san xuat & quy mé cong nghiép.

2. Can c6 nhitng nghién cau thir nghiém tng dung va danh gia loai
vat li€u nay trong cac linh vuc khac nhau, dac biét 1a linh vuc y té.
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