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TOM TAT

Nhuya sinh hoc ¢6 nguén géc chu yéu ttr vi khuén, c6 kha nang chiu nhiét tdt va co thé
phan hity sinh hoc nhanh. Nghién ctru nay phan lap va tuyén chon cac nguén vi khuan cé kha
nang sinh téng hop nhya sinh hoc tur d4t va thuc vat tai tinh Binh Duong. Khi khao sat ham
luong va thoi gian thu nhan nhya PHB & 3 ching CR2, RB3, RC3 cho thiy chung vi khuan
CR2 hoang dai c6 kha ning sinh téng hop PHB cao nhit dat 39,84% trong thoi gian 48 gid
va dat gia tri mau sac tot nhat khi hoa tan bang H,SO, dam dic. Két qua dinh danh cho thay
chung CR2 1a loai Rhizobium gallicum, RB3 1a loai Agrobacterium tuminfaciens. Céu trac
PHB thu nhén duoc gidng v6i cau trac cua PHB thuong pham. Nghién ciru chuyén sdu vé
PHB 14 tiém nang phét trién cho mot nén cong nghiép va nong nghiép xanh, cai tién cac
phuong phap san xuat nhya PHB ¢ quy md cong nghiép trong vat liéu moi thay thé.

Tw khoa: Poly-B-hydroxybutyrate, PHB, Rhizobium gallicum, Agrobacterium tuminfaciens,
nhua sinh hoc.

1. MO PAU

Céc tinh thudc mién Pong Nam B6 hién nay dang c6 xu hudng coéng nghiép hoa cao,
thu hat dan cu tir cac ving mién khac nhau vé lao dong va sinh sdng. Trong do, tinh Binh
Duong hién c6 28 khu c6ng nghiép vdi 24 khu cong nghiép da di vao hoat dong, dan cu gia
tang nhanh chong trong vong 10 nam qua. Hién trang nay dan dén viéc gia ting lugng bao bi
nylon trong réac thai. Cac nghién ctru da chi ra rang, thoi gian phan huy tai nylon duoc tong
hop tir polymer dau moé cé thé kéo dai tir 500 dén 1000 nim néu khong cé tac dong cia dnh
sang mit trdi [1]. Hon nita, trong qué trinh phan hiy, nhya PVC con sinh ra cac hop chat
lam dat bi tro, khong gitt dugc do 4m va dinh dudng cho cay trong. Dé dam bao sy phat trién
mdt thanh phd cong nghiép bén viing, tinh Binh Duong can c6 mot tim nhin vé cong nghiép
xanh, bdo v€ moi trudng sinh thai. Vén dé cép thiét dat ra 1a can tim mot vat liéu mdi co thé
thay thé nhua tong hop truyén théng va c6 kha ning phan hiy sinh hoc dé giam 6 nhidm méi
truong. Vi vay, nhya sinh hoc duoc tim kiém va nghién ctru nhu la vat liéu mai thay thé
nguén vat liéu 6 nhiém hién nay.

Nhua sinh hoc (Bioplastic) xuat hién tir nhitng ndm 1950 nhung chi that sy duoc chu
trong trong nhitng nim gan ddy. Nhua sinh hoc da ¢6 dugc nhitng bude tién viing chéc ¢ khu
vuc chau Au va chau My. Nhuya sinh hoc tai Viét Nam dugc xem nhu mét loai vat li¢u méi
c6 tiém nang g dung cao nhung van chua duge quan tdm nghién ciru nhidu. Nhya sinh hoc
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c6 rat nhiéu loai nhu: nhwa nhiét déo tir tinh bot, nhwa acid polylactic (PLA), nhua poly-p-
hydroxybutyrate (PHB), polyacrylamide 11 (PA 11), nhua polyethylene xuat xt sinh hoc.
bac biét, poly-p—hydroxybutyrate (PHB) duoc san xuét tir vi sinh vat duoc quan tam nghién
ctru vi n6 c6 kha nang chiu nhiét cao voi do nong chay 1én tdi hon 170 °C, c6 4o bén voi
nuée va do 4m cao, c6 kha ning thim oxy t6t va khong giy doc. Nhya PHB c6 tinh chét
tuong tuy véi nhya lam tir hoa dﬁu, 6 thé chim trong nudc va dé phan huy ki khi, c6 thé phan
huy sinh hoc thanh CO, va H,0O ma khong sinh ra cic chat giy hai. Nhya PHB ton tai trong
té bao chat dudi dang hat tinh thé va c6 thé dugc chiét rat nhd dung méi. PHB da duogc xéac
dinh & hon 20 chi vi khuan khac nhau trong do6 c6 cac chi 16n nhu Azotobacter, Rhizobium,
Methylobacterium, Pseudomonas, Clostridium, Bacillus [2-3].

Ham luong PHB phy thuge nhiéu vao chung vi sinh vét c6 kha nang téng hop nhua sinh
hoc. Nghién ctru vé PHB hién nay chu yéu dé cap dén cac nhom vi khuin gram am (-) thudc lop
Proteobacteria nho loi thé da dang & cac ngudn dat, nuéc va khong khi bén canh kha ning sinh
ton rat cao trong d6 co cac loai phd bién nhu Rhizobium, Azotobacter hay Agrobacterium [3].
Vi vay, nghién ctru nay tép trung vao viéc phén ldp va dinh danh céac chung vi khuan
Rhizobium sp. c6 kha nang téng hop PHB cao tir mdi truong dat va thuc vat dé 1am da dang
ngudn giéng vi sinh vat phuc vu cho cac cong trinh nghién ciru PHB. Bén canh d6, nghién
ctru hudng dén viéc dinh tinh PHB theo cac phuong phap khac nhau nhim phén tich qua
trinh tao PHB cua vi khudn va ti uu cac yéu t tao PHB trong diéu kién nudi cay in vitro.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Phan lap miu

Mau dit duoc chon loc tir cac ngudn c6 kha nang sinh PHB nhu dat nhiém dau gan céac
tram xang dau, garage, dat canh tac cay cong nghiép, dat thuan cong nghiép tai cac khu cong
nghiép 16n trén dia ban tinh Binh Duong [4]. Mau thuc vat nhu cdy dau que, cdy cao su, ciy
ndt san ho dau (cé dau, dau bép, so diia, cay dau phong, co ba 1a) dugc chon lya dé khao sat
va phén lap vi sinh vat sinh PHB trong phong thi nghiém. Céac chung vi khuan sau khi duoc
phan 1ap s& dugc tién hanh thir nghiém PHB trong moi trudng sinh PHB va chat thir PHB.
Mau dit duge nghién nho, pha loang thanh dung dich nong d¢ 10™ nuéi ciy trén méi truong
dinh dudng MPA (5 g/L cao thit, 5 g/L glucose, 10 g/L peptone, 5 g/L NaCl, pH 7-7,2,
20 g/L agar) va u 6 30 °C trong 12 gio, cac khuan lac dic trung céy chuyén va lam thuan trén
moi truong MPA. Cac mau thyc vat va cac nhom céy ho du co nét san dugc xu ly trung hoa
vGi nude cat vo tring va cdy trén moi truong ting sinh chon loc YMA (cao ndm men 1g/L,
Manitol 10 g/L, K,HPO,4 0,5 g/L, MgSO, 0,2 g/L, NaCl 0,1 g/L, pH 6,8-7, agar 20g/L) i &
30 °C trong 48 gio, ciy chuyén nhiéu 1an trén YMA dé 1am thudn. Cac chung duoc khang
dinh thudn chung s& duoc quan sat va phan nhom bang cach quan sat hinh thai vi thé, dai thé,
céc kiém tra sinh hoa theo phan loai ctia Bergey’s dua trén nghién ciru ciia Lé Ly Thily Tram
dé phan nhom cac chung vi sinh phan lap duge va khang dinh so bo cac nhém vi khuan c6
kha nang sinh PHB [5].

2.2. Dinh tinh nhua poly-B-hydroxybutyrate (PHB)

Phuong phap dinh tinh nhya dya vao co ché bat mau ciia nhém lipid v6i thude nhudém
Sudan Black B hiéu qua hon so véi phuong phap nhudém Nile Blue A [5]. Hat PHB duoc
nhudm s& bat mau lam den, t& bao va cac bd phéan khac ¢c6 mau do. Dich huyén phu vi khuén
khi nudi cdy ¢ 30 °C trong 48 gid s& duoc ¢ dinh trén lam kinh, nhuém bang thudc nhuém
Sudan Black B, tiy mau bang xylen, nhudm lai véi thudc nhudém Safranin va quan sat & kinh
hién vi quang hoc ¢6 do phong dai cua vat kinh x100. Nhu vay, két qua nhuém PHB s& loai
b6 nhitng mau vi khuan khong tong hop nhya [6].
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2.3. So sanh kha ning sinh tong hgp nhya PHB

Theo nghién ctru ctia Lé Ly Thuy Tram (2006), viéc xac dinh ham lugng PHB c6 trong
té bao vi khuan & ciing mot diéu kién va thoi gian nudi cdy ciing nhu kha ning sinh nhya cua
cac chung vi khuan phan lap can dugce danh gia. Dé thyc hién khao sat nay, vi khuan dugc
nudi cy trong moi truong canh YEM 6 nhiét d6 30 °C lac lién tuc ¢ 120 - 150 rpm trong 48
gio [5]. Mau dugc ly tam thu sinh khéi voi tde d6 5000 rpm trong 40 phut, sau do6 rira sach
voi nude cat vo trung 2 lan va sdy kho ¢ nhiét do 60 °C. Luong sinh khéi kho chon loc
(0,1 g/L) dwoc nghién min, hoa tan trong 3 mL NaClO ndng do 5 - 8% c6 bd sung thém 4 mL
chloroform, sau d6 dugc u ¢ nhiét d6 60 °C trong thoi gian 60 phut, dam bao viéc lic déu
lién tuc 15 phﬁt/lén. San phém PHB th6 duoc thu nhan khi dich hoa tan véi chloroform duoc
ly tam & tc d6 5000 rpm trong 40 phit va sau d6 tién hanh bay hoi chloroform & 40 - 60 °C.
PHB thé ¢6 mau trang dugc thily phan bang 5 mL H,SO4 ddm dic va dem so sanh mau véi
Sudan Black B dé chon ra chung c6 kha ning sinh nhya PHB cao nhét [7].

2.4. Dinh danh giai trinh ty gene RNA 16S va khio sat thoi gian sinh tong hop nhua
PHB ciia chiing sinh PHB cao nhat

Dinh danh sinh hoc phan tir &én cap loai bang phuong phap giai trinh ty gen rRNA 16S
ctia vi khuin sinh nhwa PHB cao nhét két hop xdy dung ciy phat sinh loai trén cong cu
BLAST NCBI (http://blast.ncbi.nlm.nih.gov/) dé tim mdi quan hé loai cia nhom gen sinh
nhya PHB cua cac loai phan 1ap va chon loc tdi wu nhat. Cac chung dugc gtri mau thuc hién
gidi ma trinh tu gene rRNA 16S va dugc tra clru vdi cdy phat sinh loadi trén co sé dir licu
MEGA (http://www.megasoftware.net/).

2.5. Khio sat thoi gian sinh tong hop nhwa PHB ciia chiing sinh PHB cao nhit

Su ting truéng va ham lugng PHB tich lity trong sinh khdi thay doi theo thoi gian nudi
cdy. Khi luong sinh khdi khong ti 18 voi khbi lwong PHB tao ra. Vi khuin c6 kha ning sinh
nhya PHB cao nhét s& duoc nudi cy trong méi trudng YEM 10ng & nhiét d6 30 °C, lic lién tuc
0 120-150 rpm/phut trong thoi gian khao sat 1a 24 gio, 48 gio, 72 gio va 96 gio [8]. Sinh khoi
sau d6 s& duoc thu nhan va tach nhwa PHB theo cac mdc thoi gian va siy kho dé thu nhan PHB
¢ dang bot. Bot PHB sau khi tach duge xdc dinh trong luong, thuy phan bang 5 mL H,SO,
dam dic va so sanh voi Sudan Black B dé Iya chon chiing t6i uu sinh PHB theo thoi gian.

2.6. Xac dinh ciu tric ciia PHB bang phwong phap FTIR

CAu triic cua PHB duoc xac dinh qua thiét bi quang phd hong ngoai chuyen dbi Fourier
(FTIR). Thiét bi FTIR do quang phd khi anh sang duoc truyén xuyén qua mau thir nghiém,
mdi phan tir hoa chat c6 mot tinh chat birc xa anh sang khac nhau tir d6 c6 thé biét nhan ra
duogc thanh phan phan tir chat d6. CAu triic nhua PHB x4c dinh qua may do duoc so sanh dbi
chiéu voi PHB thuong pham cta hiang Sigma Aldrich [9]. Cac thi nghiém duoc bb tri theo
thé thirc phan b6 hoan toan ngau nhién (CRD) véi 3 lan 1ap lai. S liéu thu thap dugc xu ly
bang phan mém Statgraphics Centurion XVI sir dung tric nghiém da bién d6 Duncan v&i do
tin cay 95%.

3. KET QUA VA THAO LUAN
3.1. Két qua phén 1ap miu
Thi nghiém d3 chon loc va phan 1ap duoc 8 ching c6 khudn lac dic trung tir 15 miu

d4t. Bén canh d6, 10 mau ndt san cay ho dau cling da duogc phan 1ap va chon loc lIam thuén 5
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ching vi khuan. Cac thi nghiém sinh héa cho thdy cac ching trén thudc 2 ho vi khuén
Bacillaceae va Rhizobiaceae tir dat trong cay nong nghiép, khu cong nghiép va nét san ho
dau. Két qua nay twong dong voi cong bd cua Mercan et al.(2002), theo d6, cac chung vi
khuén thudc ho Rhizobium sp. c6 kha ning sinh tong hop nhwa PHB véi ham lugng cao dugc
thu nhan tir mdi truong YEM bo sung nitrogen va L-cystein [10].

3.2. Két qua dinh tinh nhua poly-B-hydroxybutyrate (PHB)

Trong 13 ching vi khun phén lap, c6 3 ching ky hiéu CR2, RB3, RC3 (Hinh 1) cho két
qué duong tinh khi so sdnh véi chung am tinh RD3. Chung phén lap ky hiéu BU2, BU3, LA1
chua xac dinh & dwoc s c6 miat cua PHB, cac ching con lai diéu cho két qua am tinh. Tuy
nhién, két qua nay dua trén phuorng phap nhuém PHB bang Sudan black B mang tinh chit dinh
tinh co ban, vi vay co thé bi sai s6t do qua trinh nhuém va doc két qua véi cac ching vi khuan
c¢6 ham luong nhya PHB du trit trong té bao it. Phuong phap nhudm Nile Blue A nén dugc ap
dung dé danh gia va so sanh bang cach bit mau cam sang v6i hat PHB trén nén den khi quan
sat dudi kinh hién vi huynh quang & budc séng 460 nm [11].
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Hinh 1. Nhu6m PHB cac chung vi khuan thu nghiém bang Sudan Black B
(A: Két qua am tinh chung RD3; B: Két qua duong tinh ching CR2;
C: Két qua duong tinh chung RB3, D: két qua duong tinh véi RC3)

3.3. Két qua so sanh kha ning sinh tong hop nhya PHB

Khi so sanh su sinh téng hop nhya cta 3 ching vi khuan ky hiéu CR2, RB3, RC3 trong
cliing mdt thoi gian va diéu kién nudi ciy cho thay ching CR2 va RB3 c6 sinh khéi tao thanh
it hon RC3, nhung ham luong nhya PHB cao hon. Do vy, c6 thé két luan chiung CR2 c6 kha
ning tong hop PHB cao nhat véi ham lugng PHB thu nhan dwoc 1a 0,078 £ 0,005 g/L
(Bang 2). Bén canh do, Kkét qua do mau nhya PHB dugc xac dinh va danh gia qua viéc bi
thity phan bang H,SO, dam dic cho thay PHB tir chimg CR2 cho biéu hién t6t nhat so véi 2
chung con lai (Hinh 2).

Bang 2. Khbi lugng PHB cua cac ching vi khuin trén méi truong YEM

STT | Ching Sinh khéi khé (g/L) *PHB (g/L) “Ning suét PHB (%)
1 CR2 0,54° £ 0,029 0,078° + 0,005 14,52
2 RB3 0,57 + 0,025 0,042 + 0,001 7,45
3 RC3 1,02° + 0,028 0,058° + 0,003 5,65

Trong d6: *: xdc dinh dwa vao sinh khéi khé **: ty l¢ cua PHB/ sinh khéi khé

@b biéu dién mé ta sw phan hang cé gid tri thong ké theo bién d¢ Duncan
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Hinh 2. Mau PHB bi thiy phan b::ing H,SO, dam dac

3.4. Két qua khang dinh vi khuén sinh PHB cao nhit bang phwong phap dinh danh giai
trinh tu gene RNA 16S

Hai chung CR2, RB3 duoc gui mau thuc hién gidi ma trinh ty gene rRNA 16S. Trinh tu
gen sinh tong hop nhya PHB dugc tra ciru v6i cay phat sinh loai BLAST NCBI. Két qua cho
thdy, ching CR2 1a ching Rhizobium gallicum R602 (GenBankID: AJD46405.1), ching
RB3 1a chung Agrobacterium tumefaciens (GenBankID: JMKNO01000011.1). Xay dung cay
phat sinh loai cho thdy mdi quan hé vé loai cling nhu vé gen tong hop PHB cuia 2 lodi nay.

3.5. Két qué khao sat thoi gian sinh tong hop nhua PHB ciia chiing vi khuén t6i wu

Két qua thu nhan PHB ¢ 48 gio 1a t6i uu nhat, tir 72 gid trd di sinh khéi c6 ting nhung
ham lugng nhwa PHB c6 trong té bao giam. Khi xem xét sinh khdi & cudi pha cin bang va
dau pha suy vong thi nhin thdy nhya PHB duoc vi sinh vat sir dung dé 1am ngudn thirc an
duy tri su phat trién cta chung (Hinh 3).
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Hinh 3. Thoi gian nudi cdy sinh nhya PHB t6i wru nhét v6i sinh khéi kho (SKK g/L),
khoi lugng PHB (g) va ty 1&¢ PHB thu dugc (%)

Tir nhimg két qua trén, ching CR2 1a ching dai dwoc phan 1ap tir nét san cdy c6 dau co
nang sut tao nhua dat 39,84% c6 tiém nang va can duoc nghién cuu nhiéu hon nham tang kha
ning sinh tong hop nhya. Két qua nay rat kha quan khi so sanh voi mot s6 nghién ctru khac vé
kha ning tao nhwa PHB cua vi khuin Methylobacterium sp. khoang tir 20-25% [5], vi khuén
Alcaligenes latus VN1 dot bién dat 55,6% trong khi d6 chung hoang dai la 39,3% [12], v
khuan Methylobacterium radiotolerans 1a 50,55% [13]. Pb6i v6i nghién ciru Ve vi khuan
Rhizobium Spp. type 2426 phan lap tir ndt sin cay ho dau dat 40% va sau khi t6i uvu hoa moi
truong nudi cay co thé dat 70% [14].
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3.6. Két qua xdc dinh céu tric cia PHB bing phwong phap FTIR

Két qua phan tich cau triic nhya PHB c6 dinh hap thu 1724,89 cm™ phu hop véi nhém C=0
chuan tir 1720-1740 cm™. Dinh hap thy 1453,04 cm™ phi hop véi gbe CHs, gbc C-O-C twong
ung voi cac dinh hép thu 1280,56, 1227,99, 1101,2 cm™. Dinh hép thu tir 1050-1058 cm™ twong
g véi gde C-O. Mot s dinh hap thy con lai 1a do qua trinh tach va chay FTIR PHB dan
dén céu trac bi dit gdy va 1dn mot so tap chat khac nhu dH,0, CO;™ (Hinh 4). Tir két qua
nay, c6 thé khang dinh luong PHB thu nhan dugc c6 két qua tot bang k§ thuat FTIR. Nhing
nghién ctru chuyén sau vé phuong phéap san xuat nhya PHB & quy md cong nghiép s& 13 tién
dé giam gia thanh va dua san phiam nhwa phan hiy sinh hoc PHB dén voi nguoi tiéu dung
trén thé giéi va Viét Nam [15].
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Hinh 4. Céu triic PHB xac dinh qua quang phd hdng ngoai chuyen d6i Fourier (FTIR)
(A: Chu tric PHB quan sat & quang phd rong;
B: Cu tric dic trung cua PHB quan sat & quang phd hep)

4. KET LUAN

Qua két qua so bd thu nhan dugc, nghién cliru mé ra trién vong tmg dung cac ching
Rhizobium gallicum (CR2) sinh nhya poly-p-hydroxybutyrate (PHB) vio san xuit cong
nghiép. Vi khuén hoang dai Rhizobium gallicum duge phan 1ap tir ciy co dau c6 ham luong
PHB tich trit dat 39,84% & giai doan ting sinh bd sung co chét trong 48 gioy trén moi trudng
canh YEM. Do do, viéc nghlen ctru chuyén sau vé moi trudong, diéu kién nudi céy va gen
téng hop nhua cua ching vi khudn Rhizobium sp. dé c6 nhitng giai phap dot bién gen hoic
tang hoat dong cua gen nhdm ting hiéu suit tao nhwa. Cac nghién ctru vé co chét cam tng,
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diéu kién phan ung va cac yéu to anh huong dén viéc tao nhya PHB ciing nhu gia ting sinh
khdi té bao tao nhya ciing can dugc danh gia ky ludng. Viéc tim ra chung vi khuan
Agrobacterium tuminfaciens ciing md ra mot huéng nghién ctru méi vé chuyén gen va tong
hop nhya PHB tir thyc vat ciing nhu ting tinh da dang cho viéc chon tao cic ching vi khuan
mang gen téng hop PHB cao. Cac ing dung cua k¥ thuat tai td hop va bién dj dé thu nhan
PHB tiém nang & quy md cong nghiép trong tuong lai ciing da dugc tng dung nghién ctru.
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ABSTRACT

ISOLATION AND IDENTIFICATION OF POLY- 3 -HYDROXYBUTYRATE
BIOSYNTHESIS FROM BOTANICAL RESOURCES
IN BINH DUONG PROVINCE, VIETNAM

Nguyen Thanh Luan"’, Nguyen Thi Lien Thuong?,
Nguyen Thi Quynh Mai', Nguyen Minh Chanh'
'Ho Chi Minh City University of Food Industry
’Thu Dau Mot University

*Email: luannt@cntp.edu.vn

Bioplastic poly-B-hydroxybutyrate (PHB) derived from bacteria is known as a
substance with high thermal stability and ready biodegradability. The aim of this study was
to isolate and identify some bacteria that would be able to synthesize plastic by biological
pathway from soil and botanical resources in Binh Duong province, Vietnam. Optimization
of incubation time periods was conducted to maximize PHB accumulation. The results of
16S rRNA sequencing indicated the bacterial isolates exhibited PHB synthesis are
Rhizobium gallicum and Agrobacterium tuminfaciens. The highest PHB yield was 39,84%
obtained when Rhizobium gallicum was cultured in 48 hours period. The FTIR spectrum of
bioplastic sample showed the similarity in its characteristics to the commercial PHB. The
present study has thus provided useful data on some bacterial isolates for PHB production
that can be potential for industrial application in manufacture of PHB, an emerging
alternative of non-biodegradable plastics.

Keywords: Poly-p-hydroxybutyrate, PHB, Rhizobium gallicum, Agrobacterium tuminfaciens,
bioplastic.
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