Tap chi Khoa hoc Céng nghé va Thuc pham 19 (1) (2019) 50-58

KHAO SAT ANH HUONG CUA CAC NGUON CARBON
VA NITROGEN KHAC NHAU O MO HINH IN VITRO
LEN KHA NANG TONG HQOP NHUA SINH HQC
POLY-p- HYDROXYBUTYRATE (PHB) CUA DONG VI KHUAN
Rhizobium gallicum M40.1

Nguyén Thanh Luin’, Tran My Hiéu

Truwong Pai hoe Cong nghiép Thuec pham TP.HCM
*Email: luannt@hufi.edu.vn

Ngay nhén bai: 19/6/2019; Ngay chap nhan dang: 05/9/2019

TOM TAT

Nghién ctru nay nhim muc dich khao sat vé anh huong cua cac ngudn carbon va
nitrogen khac nhau & mé hinh in vitro 1én kha niang tong hop PHB cua loai vi khuan
Rhizobium gallicum M40.1 trong méi truong Yeast Extract Manitol Medium (YEMM) long.
Céc ngudn carbon nhu mannitol, sucrose, mat ri va tinh bot la cac ngudn carbon ding dé
khao sat. NH,CI, (NH,),SO4, glycine, cao nim men va TPY (tryptone: yeast extract: peptone
Voi ty 1€ 1:1:1) 1a cac nguodn nitrogen dugc thir nghiém. Vi khuan Rhizobium gallicum M40.1
duoc st dung thu nghiém trong diéu kién nghién ctu in vitro voi ham lugng nhya PHB duoc
tong hop & nghiém thic bd sung sucrose c6 két qua cao hon so Vvéi cac nghiém thire c6 chira
nguon carbon khéc twong tng 0,127 g/L PHB. Hi¢u suat tich liiy nhya cua vi khuan duoc
danh gia dat 41,06% trong diéu kién nuéi cdy long trén may lic véi toe d6 150 vong/phut, &
nhi¢t do thi nghiém 30 °C trong 60 gio tang sinh. Két qua khao sat anh huong cua cac nguon
nitrogen khac nhau cho thiy cac ‘nghiém thuc bé sung nguon NH," khic nhau ¢ cac nguon
NH,CI, (NH4),S0,, glycine va hon hop Trypton: Peptone: Yeast Extract (TPY) véi NH,CI
gitp san sinh nhya tét nhat véi 0,029 + 0,013 g/L twong tng 61,09%. Méi truong YESUM
c6 bd sung NH4C| & ndng do 1% da gitp vi khuan Rhizobium gallicum M40.1 téng h0'p PHB
cao hon gap 3 l1an so véi nghiém thirc d6i chimg khong bd sung nitrogen véi cung nong do
trong diéu Kién 1én men gian doan.

Tur khoa: Nhya sinh hoc, nguén carbon, nguén nitrogen hiru co, PHB, Rhizobium gallicum M40.1.

1. MO PAU

Hién nay, luong rac thai nhya tai Viét Nam dugc thai ra ngoai moi truong ngay cang
nhiéu, cac giai phap chon lép va dot khong higu qua cang 1am 6 nhiém méi trudng nghiém
trong hon, dong thoi lam gia tang chi phi xtr 1y chat thai ran [1]. Theo théng ké vé tinh hinh
xir 1y chét thai ciia So Tai nguyén va Méi truong TP. Hb Chi Minh, mdi ngay thanh pho phai
chi t6i 80% ngén sach twong duong gan 1,182 ty dong/nam cho viéc thu gom van chuyén, xir
1y chét thai ran sinh hoat [2]. Do do, cac nghién ciru nham tao ra céc loai vat liéu méi co
kha niang phan huay sinh hoc, than thién véi méi truong, thay thé cac loai nhya hoa dau
dang thu hut dugc sy quan tdm cia cac nha khoa hoc tir nhiéu nudc trén thé gigi. Nhya
sinh hoc poly-B-hydroxybutyrate (PHB) 1a mot loai nhya c6 tinh wu viét cao ngoai kha nang
c¢6 thé dugc phan huy sinh hoc thanh CO, va H,0 trong thoi gian ngén, khong sinh ra chat
doc hai trong d6 c6 chat doc dioxin khi duoc xtr 1y bang phuong phap truyén thdng. Thém

50


mailto:luannt@hufi.edu.vn

Khéo sat dnh hudéng cua cac ngudn carbon va nitrogen khéc nhau & mé hinh in vitro...

vao d6, nhua PHB con c6 thé tdng hop tir vi sinh vat do d6 khong phu thude vao ting gia do
qué trinh khan hiém dau mo [3].

Ngoai ra, nhya PHB khong nhitng c¢6 nhiéu wu diém hon so vai cac loai nhya sinh hoc
thong thuong nhu poly lactic acid (PLA), poly glycolic acid (PGA), dang dong tring hop
poly lactic-co-glycolic acid (PLGA), ddy 1a nhimg polymer dwoc tong hop héa hoc tir cac
don phan la vat li¢u sinh hoc nhu lactic acid, glycolic acid [2], ma con dugc (tng dung trong
nhiéu linh vuc khac, dac biét 1a y duogc, cong nghiép va nong nghiép. Tai Viét Nam, viéc
nghién cttu va tng dung nhya PHB van con han ché va chua thu hit dugc sy quan tim cia
nhiéu ngudi mot phan 1a do gia thanh san pham cao va chwa c6 quy md san Xuat cong nghiép.
Ba yéu té chinh tac dong dén gia thanh san xuat PHB gom: loai vi sinh vat, co chat 1én men
va quy trinh tach chiét [3, 4]. S6 luong loai vi sinh vat c6 kha ning tong hop loai nhya nay
van con rat han ché, hiéu suit tao nhua cua cac loai vi sinh dugc cong bd tuong dbi thap.
Mot s6 két qua nghién ciru da duge cong bd cho thay viée thay doi ndng do thanh phéan co
chat, nudi cay trong diéu kién giau carbon, han ché ngudn nitrogen & mot sé vi sinh nhu
Rhizobium etli va Pseudomonas stuzeri cho san lwgng PHB dat 3,6 g/L va 4,4 g/L, tuong
duong v6i 81,8% va 83,2% hiéu suat tong hop [5]. Dong vi khuan Ralstonia eutopha giup
gia ting 33% ham lugng PHB [3]. Ngoai ra, viéc két hop gitra bo sung cac nguon carbon va
nitrogen véi diéu chinh phuong phéap 1én men da giup cai thién dang ké hiéu suit sinh tong
hop PHB ¢ loai Methylobacterium sp. va dat 50,55% [6].

Dé cai thién hiéu qua sinh tong hop nhua PHB, nhom nghién ctru da tao thanh cong loai
dot bién Rhizobium gallicum M40.1 bang tia UV c6 hiéu suét téng hop PHB dat 56,97%
PHB, cao hon so véi loai Rhizobium gallicum ty nhién, khong bi dot bién, duoc phan 1ap tir
dat cong nghiép tai Binh Duong vai hiéu suat dat 39,84% PHB [2, 7]. Tuy nhién, dé ting
hiéu suat tong hgp PHB cua cac dong vi sinh vat, viéc thay dbi cac thanh phan dinh dudng
trong moi truong nudi cy 1a rat can thiét va can dugc nghién ciru. Do vay, nghién ciru nay
dugc thyc hién nham muc tiéu thr nghiém cac ngudn carbon khac nhau véi hiéu suit tich lity
t6i wu trong diéu kién nudi cdy trong moi trudng long, lic trén may lic va két hop khao sat
anh huong cia cic ngudn nitrogen khac nhau bd sung trong bé nudi ting sinh vi khuén
Rhizobium gallicum M40.1 trong diéu kién tuong ty nham danh gia kha nang tong hop PHB
Vi ndng d6 khac nhau trong diéu kién 1én men gian doan. Bén canh d6, nghién ciru ciing
khao sat mot s6 diéu kién 1én men gian doan chinh thuc day sy tich lity nhya sinh hoc PHB
tir loai dot bién tir méi trudong giau carbon va kiém soat nitrogen & ndng do khac nhau & mo
hinh in vitro nhim cai thién hiéu suit tong hop nhua sinh hoc PHB tir loai vi khuan
Rhizobium gallicum M40.1 phuc vu cho cic cong trinh nghién ciru sau nay vé tng dung va
tong hop nhua sinh hoc PHB tai Viét Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Loai vi khuan dot bién bang tia UV Rhizobium gallicum M40.1 str dung trong nghién
ctru nay duoc phan 1ap tir dat nong nghiép trong cay cao su gan khu cong nghiép ché bién tai
cac huyén thugc tinh Binh Duong va c6 kha ning téng hop 56,97% PHB trong méi trudng
nudi cay 16ng YEMM tir két qua nghién ciru caa Nguyén Thanh Luan va cong su (2018) [7].
Khao sat duge thyuc hién trén moi truong Yeast Extract Manitol Medium (YEMM: manitol
10 g/L, KH,PO, 0,5 g/L, MgS0O,.7H,0 0,2 g/L, NaCl 0,1 g/L, trypton, peptone va cao nam
men: 2,5 g/L cung cap bsi SigmaAlrich - EMSURE® Premium) véi cac nguon carbon khao
sat hidu qua cia viéc gia ting sinh khdi té bao vi khuan gom manitol, sucrose, mat ri, tinh
bot va ngudn nitrogen khao sat sy tich lity PHB véi cac nhom dam vo co va hitu co gom
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NH,CI, (NH,),SO,, glycine, cao nim men, TPY (trypton, yeast extract, pepton pha theo véi
ty 1& 1:1:1).

2.2. Phuong phap nghién ciru
2.2.1. Phuong phap dinh luwong

Phuong phap dinh luong co ban dua trén danh gia sinh khéi kho cua vi khuan (g/L) qua
qua trinh tang sinh thu nhan sinh khéi té bao vi khuan Rhizobium gallicum M40.1 trong 1L
dich tang sinh. Dya trén quy trinh tham khao cua Armager et al., Mercan et al. va Bekele et al.
¢ moi truong YEMM long, lic vai toe do 150 vong/phut, nhiét dd nudi cay 30 °C sau 60 gid
nudi cdy. Sinh khéi duoc thu nhan sau qué trinh ly tam & toc do 5500 vong/phut trong 15 phut
thu nhan sinh khéi. Sinh khéi sau ly tm duoc rua sach 2 14N véi nude ct vo trang va duoc siy
kho & nhiét do 70 °C dén khi dat khdi lwong khong ddi dé xac dinh trong lugng kho [8-10].

Sinh khéi kho dugc can 0,01g va nghién thanh bot min sau d6 dwoc bd sung 0,5 mL
NaOCI két hop vortex manh dé sinh khéi kho tan déu. Ham lugng PHB (g/L) dugc chon lya
sau qua trinh bién tinh t& bao bang hdn hop NaOCI: Chloroform theo ty 1¢ 1:1 va dugc 1 &
nhiét d6 60 °C trong 1 gior két hop ly tdm & 5500 vong/phit trong thoi gian 15 phit, thu can
nhiéu 1an nham thu nhan luong sinh khéi téi wu nhat. Lwong PHB thu nhan duoc qua qua
trinh thuy phan bang H,SO, dam dic thu nhan dich hoa tan va duoc xac dinh bang phuong
phap mat d6 quang véi do hap thu ¢ bude song 235 nm (Agssym) dé danh gia ngudn carbon va
nitrogen tac dong 1én kha nang sinh tong hgp PHB cao nhat tir vi khuan Rhizobium gallicum
M40.1 [8, 9]. Hiéu suat PHB dugc dénh gia thong qua lwgng PHB thu nhan duoc va so sanh
v6i sinh khéi kho ban dau dé danh gia hiéu sut thu nhan thuc té, két hop ddi chiéu véi cac
nghién ctru khac 1am phwong phap chung hiéu chuan dé danh gia hiéu suat thu hoi PHB cua
vi khuan Rhizobium gallicum M40.1. Khi dich thity phan do duoc I6n hon 1, tién hanh pha
lodng voi H,SO, dam dic theo hé sé 10 dé chon lwa ra ngudn carbon vi khuan R. gallicum
M40.1 téng hop PHB cao nhét dia trén duong chuan y = 1,1831x - 0.0116 voi R*= 0,9987.

2.2.2. Khdo sdt anh hwong cia cdc nguon carbon hitu co khdc nhau d@én kha néng 1ong hop
PHB ciia dong vi khudn Rhizobium gallicum M40.1

Vi khuan Rhizobiumgallicum M40.1 duoc khao sat nudi cdy voi ngudn carbon bd sung
khac nhau dya trén nghién ctru cua Amarger et al. (1997) va nghién ctru cua Bekele et al.
(2013) cap nhat trong con duong chuyén héa va téng hop PHB voi két qua duong chuan thu
nhan PHB dya trén dudng chuan véi y = 1,1831x - 0.0116, R*= 0,9987 [8, 9]. Két qua dugc
chon loc dya trén ngudn carbon thich hop cho ching vi khurfm Rhizobium gallicum M40.1 tir
cac ngudn carbon nhu sucrose (YESUM), mat ri duong (YEMOM), tinh bt (YESM),
glucose (YEGLUM), manitol (YEMM) véi nghiém thirc khéng bo sung carbon (BC).

2.2.3. Khdo sdt dnh hwéng cua cde nguon nitrogen dén viéc tong hop PHB

Loai vi khuan ¢ dinh dam Rhizobium sp. duoc biét dén nhu 14 loai c6 kha ning ¢ dinh
nitrogen trong khong khi nho hé thong enzyme nitrogenase, giup chuyén hoa N, thanh NHg.
Qué trinh tong hop nhya thu nhan PHB trong diéu kién han ché ngudn nitrogen khi loai vi
khuan nay st dung hét ngudn nito tdng hop tir hitu co va phai chuyén hoa tir ngudn vé co
khéc nhau. Viéc khao sat anh huong ciia nguon nitrogen dua trén cac nhom nitrogen vo co
gom NH,CI, (NH,),;SO,, va nhém nitrogen hitu co gobm glycine (Sigma Aldrich), TPY
(trypton: pepton: yeast extract theo ty 1& 1:1:1) va cao nam men nhim danh gia hiéu qua cua
co chat anh huong dén qua trinh nudi cdy téng hop PHB. Vi khuin Rhizobium gallicum
M40.1 dugc nudi cdy va ting sinh trong mdi truong chon loc & thi nghiém khao sat carbon
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két hop v6i nguon nitrogen ndng do 1% (W/v): NH,CI, (NH,),SO;, glycine, cao nam men va
hdn hop trypton: pepton: _yeast extract theo ty 1¢ 1:1:1 (TPY) theo ty 1€ khéi lugng so vai thé
tich. Tir @6 chon ra nguon nitrogen t6t nhat cho vi khuan Rhizobium gallicum M40.1 tong
hop PHB cao nhét trong cac nguon khao sat dya trén quy trinh va phuong phap ciia nghién
ctu thu nhan PHB cua Mercan et al. (2002) [10].

2.2.4. Khdo sdt anh hwong cua cdc nong dé NH,Cl bé sung dén qud trinh tong hop PHB

Viéc tién hanh so sanh cc phuong phap 1én men c6 anh huong dén dénh gia su gia ting
kha nang sinh tong hop PHB. Nhiéu nghién ctru trude day cho thiy, ham luong PHB duoc
ghi nhan sy gia tang trong diéu Kién nudi cay gidu carbon va han ché ngudn nitrogen. Trong
giai doan dau tién, té bao s& phat trién dén nong ¢6 mong mudn, méi trudng chua cé sy gidi
han vé mat dinh dudng nén té bao s& hoan toan khong tich lity PHB. O giai doan tiép theo,
mot hay mot sé chat dinh dudng thiét yéu trong méi truong bi gidi han, tao diéu kién cho
qua trinh tong hop PHB dién ra. Trong giai doan tich liiy, néu b6 sung ngudn co chat véi
néng d6 thich hop s& thuc day tich lity nhiéu PHB. Vi vay, viéc chon phuong phap 1én men
gian doan bd sung co chat c6 thé tac dong dén ham lugng PHB. Thi nghiém dugc khao sat
v6i ngudn carbon t6t nhat bd sung nitrogen theo nong d6 khac nhau dugc chon hra & cac thi
nghiém trude d6 dé két hop nudi cay nham gia tang sinh khéi té bao vi khuan va ham lugng
PHB. Ham lugng nitrogen dugc khao sat theo cac nong do 0,5; 1; 1,5 va 2% dé danh gi4 hiéu
qua cua viéc bd sung co chit theo timg giai doan c6 hiéu qua dén Viéc tich 1ty PHB.

2.2.5. Xut Iy 56 liéu, bé tri thi nghiém va déanh gid két qua

Céc thi nghiém dugc thuc hién lap lai 3 lan, s6 lieu duoc xur 1y bang phian mém
Statgraphics Centurion XVI theo thuc nghiém phan hang Duncan dé so sanh sy khac biét co
¥ nghia thong ké sinh hoc (P-value < 0,05). Két qua dua trén cdc chi tiéu sinh khdi khé cua
vi khudn, ham lwong PHB va hiéu suat PHB thu hdi duoc 1a co so dé danh gia hiéu qua cua
nghién ctu.

3. KET QUA VA THAO LUAN

3.1. Khdo sat anh hwéng cia cac ngudn carbon hiru co khic nhau dén kha ning tong
hop PHB ciia dong vi khuan Rhizobium gallicum M40.1

Ngudn carbon chiém ty 1& trén 50% vat chét khé cua vi sinh vat do d6 ching c6 vai tro
dic biét quan trong trong viéc anh hudng dén cu trac va chirc ning cua té bao vi sinh vat.
Sau khi nuéi cdy loai Rhizobium gallicum M40.1 trong méi truong YEM véi cac nguon
carbon hitu co khac nhau, két qua cho thay cac nguon carbon hitu co ¢ anh hwong téi sinh
khéi va hiéu suit tich liiy PHB cua loai vi khuan Rhizobium gallicum M40.1 (Bang 1). Sinh
khéi vi khuan duoc tong hop cao ¢ hau hét cac nghiém thic chira cac ngudn carbon hiru co
khac nhau, dao dong tir 0,043 g/L dén 0,377 g/L, ngoai trir nghiém thic bo sung mat ri
dudng, véi ham luong sinh khéi kho dat 0,043 g/L va thap hon ca nghiém thie déi ching
khong bo sung carbon hiru co. O cac nghiém thirc chira ngudn carbon hitu co gom glucose
va manitol cho sinh khéi vi khuan cao nhat, twong tng véi 0,377 g/L va 0,373 g/L. Moi
truong st dung sucrose va manitol déu cho ham lugng nhwa cao nhat twong tng véi 0,127
g/L va 0,126 g/L. Tuy nhién, & méi truong duong sucrose cho ning suét tich lily cao nhat
(41,06%) so véi két qua nghién ctu téi wru hoa tong hop PHB cua Lakshmi et al. (2008) &
Rhizobium sp., ngudn carbon téi wu duoc chon 1a glucose chi cho ning suit 8% PHB/trong
lwong kho té bao, loai Rhizobium gallicum M40.1 duoc nudi cdy trong méi truong su dung
ngudn carbon 1 sucrose c6 ning suat cao hon han (41,06%) [11]. Tuy nhién, so v6i nghién ctu
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cua Belal et al. (2013) trén loai Rhizobium elti E1, PHB duoc tich lily cao nhét trong méi
tredng str dung ngudn carbon 1a manitol véi ning suit 60,4% tuong dwong véi 1,9 g/L PHB
[5] va loai Pseudomonas stutzeri E114 c¢6 ngudn carbon t6i uu 1a sucrose v6i ning sudt tich
litly dén 61,8% twong ting véi 3,40 g/L PHB thi loai Rhizobium gallicum M40.1 ¢6 ning suat

va luong nhya tao thanh con tuong di thap [10].

Bang 1. Anh huong cua cac nguon carbon hiru co dén kha nang tong hop PHB
caa vi khuan Rhizobium gallicum M40.1

Nguon carbon Sinh khoi kho cuavi | Hamluong PHB |  Hiéu suit PHB
khuan (g/L) (g/L) (%)

Sucrose (YESUM) 0,310 +0,061° 0,127 + 0,029 41,060 + 3,071°
Glucose (YEGLUM) 0,377 +0,018° 0,122 +0,012* 32,420 +1,289"
Tinh bot (YESM) 0,243 +0,021° 0,075 + 0,006° 31,020 + 0,387°
Mat ri duong (YEMOM) 0,043 +0,021° 0,006 +0,002° 12,937 + 0,448"
Manitol (YEMM) 0,373 + 0,025 0,126 +0,011° 33,763 + 0,806"
Khéng bd sung carbon (BC) 0,269 + 0,012° 0,097 + 0,020 25,45 + 6,086°

Chil thich: DC: mdi truong khong c6 ngudn carbon. »<

: thé hién sy khac biét c6 ¥ nghia thong

ké (P < 0,05).
3.2. Khio sat anh hwéng ciia cac ngudn nitrogen dén viéc tong hop PHB

Loai vi khuan Rhizobium gallicum M40.1 c6 kha ning tw tong hop nguon nitrogen nén
kha néng su dung nguon nitrogen dugc danh gia khac nhau ¢ kha ndng hap thu va chuyén
hoa, tang sinh té bao trong moi truong c6 chira cac ngudn nitrogen khac nhau. Két qua cho
thiy nguon nitrogen bd sung khac nhau c6 thé anh huong dén viéc tong hop PHB cua loai vi
khuan Rhizobium gallicum M40.1 (Bang 2). Trong mdi trudng chira nguon nitrogen hiru co
cao nhu cao ndm men (YEAST) va hdn hop co chat TPY gitip vi khuan phat trién t6t, ham
lwong sinh khéi cao twong tmg 1a 0,509 +£ 0,017 g/L va 0,341 £ 0,002 g/L véi lugng ham nhya
PHB tao ra nhiéu. Bic biét, ngudn nitrogen & cao nim men (YEAST) cho khéi lugng sinh khéi
kh6 cao nhit dat 0,509 + 0,017 g/L véi ham lwong nhya PHB twong ung dat 0,075 + 0,008 g/L.
Tuy nhién, hiéu suat tich lity PHB tir vi khuan trén méi truong nay tuong ddi thip, chi chiém
14,63 + 1,134% ham luong PHB thu nhan duoc. Nguoc lai, trong méi truong khong bd sung
nitrogen va moi truong s dung nguon nitrogen vo co (NH,CI va (NH,),SO,), ham luong
sinh khdi kho cua vi khuan it tuong ng 0,049 + 0,009 g/L va 0,051 + 0,002 g/L ciing nhu
ham lugng nhua PHB tao thanh thip twong tng 0,029 + 0,013 g/L va 0,023 + 0,006 g/L. Tuy
nhién, hiéu suét tich lity PHB cua nhém méi truong giau NH," cho két qua thu hdi nhya PHB
cao nhat so véi cac nguon nitrogen duoc sir dung trong khao sat tuong tmg 1a 61,09 + 19,401%
va 46,36 + 12,766%. Viéc su dung NH,CI cho nang suét tich lity PHB cao nhat véi hi¢u Suit
thu hoi dat 61,09% PHB. Do d6, dam NH," v6i nong d6 1% gilip ic ché sy phat trién ciia vi
khuan va ting cuong su tich 1y PHB theo thoi gian. Cao nim men duoc lva chon 1a ngudn
nitrogen cho viéc khao sat gia tang sinh khéi vi khuin va méi truong giau NH4" giap gia
tang sy tich lily PHB. Piéu nay c6 thé khang dinh, ngudn nitrogen hitu co cao kich thich sy
tang sinh té bao va sy bo sung nitrogen vo co & giai doan sau s& gitp gia ting ham lugng
PHB khi nudi cdy nhu cac nghién ciru cua Lakshmi et al. va Bekele et al. [9, 11].
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Bdng 2. Khao sét anh huong ciia ngudn nitrogen dén viéc tong hop PHB
cua vi khuan Rhizobium gallicum M40.1

Sinh khéi kho cua | Ham lwong PHB

Ngudn nitrogen Hi¢u suat PHB (%)

vi khuan (g/L) (g/L)
NH,CI 0,049 +0,009° | 0,029+0,013° | 61,09 + 19,401
(NH,),S0, 0,051 + 0,002¢ 0,023 +0,006° | 46,36 + 12,766
Cao n4m men YEAST) 0,509 +0,017* | 0,075+0,008° | 14,63+ 1,134°

Trypton: pepton: yeast extract (TPY) | 0,341 + 0,002 0,061 + 0,002 17,73 + 0,685°

Khéng bé sung nitrogen (BC) 0,148 + 0,036° 0,029 + 0,010° 19,64 +1,179°

Chii thich: PC: méi trudng khong o6 ngudn nitrogen. *>¢: thé hién su khac biét c6 y nghia

thdng ké (P < 0,05).
3.3. Khio sat anh huéng ciia cac nong d6 NH,Cl bd sung dén qua trinh tong hop PHB

Dé so sanh anh huong cua 2 phuong phap Ién men dén qua trinh tong hop PHB, nguon
nitrogen la NH,Cl dugc st dung v6i nang suét tich lily nhya cao nhat 1a 61,09% s& duoc két
hOp VGi a0 ndm men thong qua phuong phap 1én men gian doan b6 sung co chat véi cac
nong do bod sung khac nhau (Bang 3). Viéc nudi cdy 1én men vi khuan Rhizobium gallicum
M40.1 trong méi trudng thir nghiém YEMM b sung sucrose (YESUM) két hop véi bd sung
NH,CI cho ham luwong nhya tao thanh va ning suit tich lily PHB cao hon nhém d6i ching
khong b6 sung. O mdi trudng thir nghiém YEMM bé sung sucrose (YESUM) két hop NH,CI
nong do 1-2% cho thay bat dau co sy e ché sinh truong & vi khuan Rhizobium gallicum
M40.1 véi sinh khéi kho cua vi khuan giam tir 2,437 + 0,287 g/L xudng 1,772 + 0,010g/L.
Viéc bd sung ndng do nitrogen vo co NH," 1am tiang viéc tc ché sy gia ting sinh khéi vi khuan.
Viéc gia ting nay kéo theo sy gia ting ham lwong PHB ciing nhu viéc tao thanh PHB thap khi
b6 sung méi truong NH,CI & ndng do 2% véi luong sinh khdi thap nhat 1,772 + 0,010 g/L nhu
trong cac nghién cttu ciia Mercan et al va Lakshmi et al da tién hanh va khang dinh. Tuy nhién,
mbi trudng YEMM két hop nong dd NH,CI bo sung 1% cho ham luong nhya tao thanh cao
nhét 1,234 + 0,017 g/L va hiéu suat tich liiy PHB dat 52,81 + 3,188%, gitp cai thién gap 3 lan
S0 V6i moi truong YEMM don 1€ ban dau c6 hiéu suat tao nhua PHB la 15,63 + 0,404%
(Bang 3). Vi vay, méi truong thu nghiém YEMM bé sung sucrose (YESUM) két hop NH,CI
nong d6 1% c6 thé gay trc ché sy phat trién vé mat do va giam ham luong PHB so véi moi
truong chi bo sung 0,5% NH,CI. Nhu vay, viée gia tang hiéu suét tich lity PHB cua vi khuan
Rhizobium gallicum M40.1 dugc danh gia dat hiéu qua khi co sy tham gia cia co chat carbon
¢6 bd sung nitrogen vé co, trong khi nghién ctru cua Mercan et al. (2002) d3 khing dinh cac
co chit nitrogen v6 co c¢6 hiéu qua kich hoat kha ning sinh tong hgp nhya PHB hon so voi
nitrogen hitu co [10]. Két qua co ban dugc khang dinh véi san pham thu nhan dugc danh gia
sau khi tach chiét va thu nhya tir sinh khdi chung Rhizobium gallicum M40.1, san pham
duogc kiém tra bang phé hong ngoai FITR va khang dinh c6 nhom chuc nay kha twong dong
& cac phd so sanh v6i PHB thuong mai duoc st dung trong kiém dinh ¢ Trung tim Dich vu
Phan tich Thi nghiém Tp. H6 Chi Minh (Hinh 1).
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Bdng 3. Anh huéng cua moi truong YEMM bo sung duong sucrose (YESUM) véi nong do
NH,CI khac nhau dén kha nang tong hop PHB cua vi khuan Rhizobium gallicum M40.1

Nong d6 NH,CI Sinh khéi kho Ham lugng PHB Hi¢u suat PHB
b6 sung (Y%ow/v) caa vi khuan (g/L) (g/L) (%)

0,5 2,989 + 0,151 1,403 + 0,020° 34,95 + 1,389"

1 2,437 +0,287™ 1,234 + 0,017 52,81 + 3,188"

1.5 2,147 +0,074° 0,585 + 0,034° 27,26 + 0,168°

2 1,772 +0,010° 0,589 + 0,017° 33,60 +1,783"

bC 2,607 +0,462" 0,407 + 0,327" 15,63 + 0,404

Chii thich: PC: mdi trudng khong bd sung NH,CI. *>¢: thé hién sy khac biét c6 ¥ nghia thong
ké (P < 0,05).

E3

oy (3 by drom youly Ty

woo Yo 250 Jo00 xn o

Hinh 1. Két qua so sanh cau tric PHB ctia R.gallicum M40.1 v6i PHB thuong phiam
bang phuong phap FTIR tai Trung tim Dich vu Phén tich Thi nghiém TP.H6 Chi Minh.
(A. Cau triic nhya PHB cua vi khuan Rhizobium gallicum M40.1;

B. Céu tric nhya PHB thuong pham)

4. KET LUAN

Ngudn carbon hitu co va nitrogen bé sung vao trong méi trudng nudi cdy c6 anh hudng
dén qua trinh tong hop nhya PHB cua loai vi khuan Rhizobium gallicum M40.1. Moi truong
nudi cdy c6 nguon carbon véi duong sucrose (YESUM) va manitol (YEMM) duge danh gia
1a ngudn carbon ma loai vi khuan Rhizobium gallicum M40.1 sir dung tét nhat dé tong hop
nhya va ham lwong nhya tao ra 1a cao nhat tuong tmg 1a 0,127 g/L va 0,126 g/L. Viéc két
hop méi truong gidu duong sucrose (YESUM) véi phuong phap 1én men gian doan c6 bo
sung co cht 1a NH,CI & nong d6 1% cho ning suat tich lily nhya cai thién gap 3 lan so véi
mdi trudng chi sir dung cao ndm men ndng d6 1% véi két qua hiéu suét thu hdi PHB dat
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52,81% so0 véi khong bd sung 1a 15,63% & nghiém thic d6i chung. Do dé, viéc bd sung
duong sucrose véi cao nam men duge xem 14 co chat tiém nang mang lai nhiéu trién vong
cho céc nghién citu nang cao hiéu suat thu nhan PHB va dong gop vao viéc tong hop PHB
cong nghiép trong tuwong lai. NH,CI & nong d6 0,5% tao duoc ham lugng PHB cao nhét véi
1,403 £ 0,020 g/L.. NH,Cl 1% duge xem la ndng do ly twong trong viéc cam tng, tc ché kha
nang tang sinh té bao vi khuan va gia ting hiéu suit tao nhya PHB qua qua trinh danh gia bd
sung chat hiru co. Viéc danh gia kha ning tong hop PHB chua dugc danh gia vé kha nang
tiét cac enzyme ndi bao va ngoai bao cling nhu cong ngh¢ gen va té bao co6 thé tac dong dén
kha nang tong hop cao hon PHB can dugc nghién ctu trong tuong lai. Do d6, nhimng nghién
ctru dé 1am rd tiém ning cia PHB can dugc tién hanh & cac thir nghiém Ién hon & mo hinh
pilot hoic ex vitro hodc chuyén sau hon & tirng tng dung té bao va cong nghé téi t hop.
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ABSTRACT

SURVEYING THE IN VITRO EFFECT OF DIFFERENT CARBON
AND NITROGEN SOURCES ON POLY-B-HYDROXYBUTYRATE (PHB)
BIOPLASTIC SYNTHESIS CAPACITY OF Rhizobium gallicum M40.1

Nguyen Thanh Luan*, Tran My Hieu
Ho Chi Minh City University of Food Industry
*Email: luannt@hufi.edu.vn

The aim of this study was to survey the in vitro effect of different organic carbon and
nitrogen sources on the PHB bio-plastic production synthesized by Rhizobium gallicum type
M40.1 in liquid yeast extract manitol medium (YEMM). Manitol, sucrose, molasses and
starch were used as tested organic carbon sources. Addionally, NH,CI, (NH,),SO,, glycine,
yeast extract and TPY (included trypton, yeast extract and peptone with the ratio of 1:1:1)
were considered as nitrogen sources. Rhizobium gallicum type M40.1 with a function of
PHB bio-plastic synthesis was isolated from soil and the experiments were conducted under
in vitro laboratory conditions. The results showed that the amount of synthesized PHB bio-
plastic by Rhizobium gallicum type M40.1 in the treatment supplemented with sucrose as an
organic carbon source was significantly higher than that in the others, with an amount of
0.127 g/L which obtained 41.06% PHB synthesized under continuous condition after 60
hours of incubation. The different results in nitrogen sources illiminated the NH4+
supplementation from NH,CI, (NH,),SOy4, glycine and the mixture of trypton: peptone: yeast
extract (TPY) with NH,CI contributed better PHB systhesis capacity with 0,029 + 0,013 g/L
equal to 61,09%. The result of the effect of different nitrogen source supplement on PHB
bio-plastic synthesizing capacity of Rhizobium gallicum type M40.1 in YEMM revealed that
the larger amounts of synthesized PHB bio-plastic were found to be 3 times higher in all
NH,CI containing nitrogen source treatments with concentration of 1% than that of the yeast
extract powder treatment with the same concentration under discontinuous fermentation
conditions.

Keywords: Bioplastic, nitrogen sources, organic carbon sources, PHB, Rhizobium gallicum M40.1.
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