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TOM TAT

Polyhydroxyalkanoate (PHA) la logi nhua sinh hoc c6 kha nang phan huy sinh hoc do cac vi
sinh vdt sinh ra. PHA la mot dang dy trit nang luong va C trong té bdo vi sinh vdt ¢ diéu kién
moi truong du thira nguon C va thiéu mét trong sé cac hop chat N, S, P,.. . C6 rdt nhiéu vi sinh
vt sinh tong hop PHA nhung cdc vi khuan wa mdn c6 wu thé vuot tréi do tiét kiém dwoc chi phi
va ndng leong trong qud trinh nudi cay va thu hoi PHA[3, 7]. Nghién ciru nay trinh bay cdc két
qua phdn 1dp va tuyén chon vi khudn wa mdn cé kha ndng sinh tong hop PHA tir ddo Truwong Sa
Lém. Hai muweoi ching da dwoc phan Idp, trong dé, ¢é 2 ching vi khudn wa mén c6 kha nang sinh
téng hop PHA nhiéu hon dwoc lwa chon dé dinh danh bcfng gidi trinh ty doan gen 16S rRNA. Két
qua phdn tich cho thay ching TSLT14 thuéc chi Klebsiella va dwoc ddt tén la Klebsiella sp.
TSLT14 véi ma s6 trén GenBank la MZ165335. Chung TSLS23 thuoc chi Bacillus va duoc dat
tén la Bacillus sp. TSLS23 véi md s6 MZ165340.

Tir khoa: Phan huy sinh hoc; Bioplastic; Polyhydroxyankanoate; Ua man; Trudng Sa.
1. PAT VAN BE

Polyhydroxyalkanoate (PHA) la mét loai nhya co6 ngudn gdc sinh hoc va co kha ning phan
huy sinh hoc ca ¢ diéu kién hiéu khi, ki khi, trong dat, nudc ngot va nude min [2, 6, 8, 10]. PHA
1a mét dang dy trt ngudn C va ning lugng cua vi sinh vt khi didu kién moi trudng mat can
bang, du thira ngudn C va thiéu mot trong cac ngudn N, P, S,... Khi méi trudng thiéu hut nguon
C, vi sinh vat lai st dung cac hat PHA cho sinh trudng. Cac vi sinh vét co kha nang sinh tong
hop PHA thudc nhiéu nhém khac nhau, bao gdom ca vi khuan Gram dwong, Gram 4m, vi khuan
thong thudng va nhém vi khuan cye tri trong d6 c6 nhém vi khuan wa min [3]. Cac vi khuén wa
mian sinh PHA d3 dugc cong bd nhiéu trén thé gidi, ching thudc cac chi nhu Halomonas,
Halococcus, ... [3, 6, 8]. Cac PHA do céc vi khudn wa min sinh ra thuong la cac PHA mach ngén
hodc trung binh. Céc vi khudn wa man c6 kha ning sinh PHA c6 thé dugc ting dung trong cong
nghiép do chling c6 thé sinh truong ¢ ndng d6 mudi cao (> 10%) khi ma hau hét cac vi sinh vt
khong thé sinh truong dugc. Do do, khi 1én men dé thu PHA c6 thé khong can khir tring moi
truong va thiét bi nudi cdy nén tiét kiém duoc ning luong. Ngoai ra, cac vi sinh vt ua min sinh
PHA ¢6 kha nang st dung nhiéu nguﬁ)n co chit ré tién 1a phu phé pham nong nghiép nén s& tiét
kiém chi phi. Mgt yeu t6 nita c6 thé 1am giam gia thanh PHA tao thanh trong cong nghiép 1a viée
tach chiét va thu h01 PHA tir cac vi sinh vat uva mén sinh truong voi nong d6 mudi trén 10% co
thé st dung nudc cit hay nudc may dé 1am pha v& té bao thay vi viée su dung dung moi 3, 8].
Trén thé gidi, cac nghién ciru v€ nhom cdc vi sinh vat va mén sinh tong hop PHA di dugc
nghién ctru kha nhiéu, nhu Bacillus megaterium, (Gram dwong), Halomonas TDO01, Haloferax
mediterannei, Halococcus morrhuae, Halomonas boliviensis, Pseudomonas sp. CT13 (Gram
am). Pay 1a cac chi ¢6 kha nang sinh PHA 1én tdi 50% va chiu man téi 15% [4, 7, 8]. Tuy nhién,
cac nghién ciru nay & Viét Nam méi chi 1a cac nghién ciru co ban. Nghién ctru cta Tran Hiru
Phong danh gia kha ning sinh tong hop PHA ciia cac chung vi khuan Yangia sp. ND199 phén
lap tir dit rimg ngdp min & Nam Dinh (noi ¢6 dd man thap) [7]. Nghién ctru ciia Hoang Thi Lan
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Anh phan 1ap dugc vi khudn wa min Halomonas maura ciing ¢ ring ngdp mén Giao Thuy Nam
Binh. Bac biét, chua c6 nghién ciru chi tiét nao vé kha nang sinh tong hop PHA cua cac chung vi
sinh vat phan 1ap tr ddo Truong Sa Lén (Viét Nam) dé ing dung cho b ddi dong quan trén bién,
déo.

Trong nghién ciru ndy, cac vi sinh vat ua man tir dao Truong Sa Lon c6 kha nang sinh tong
hop PHA dugc phan 13p, tuyén chon. Cac chung ciing dugc dinh danh bang phuong phap giai
trinh tu doan gen 16S rRNA.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit li¢u, thiét bi, héa chat
2.1.1. Vit liéu

Cac mau dét, nude va chat thai nudi heo ldy tir dao Truong Sa Lon (nhu bang 1). Cac mau
duoc lay theo TCVN 7538—6:2(?10 (1SO 10381—6:20Q9). Mau ’duqc~ dung Vép cac tai nilon vo
trung, boc kin, bao quan lanh dén khi str dung. Chi tiét vi tri ldy mau dugc tong hop theo bang
dudi day.

Bing 1. Vi tri cdc mdu dat mau ding trong nghién ciru.

T Tén miu Vi tri ldy miu Toa do
1. | Mau dat Dat trong cay lau nim Vung ré ciy bang vudng, | 8°38'46.56"Bic
sau 30 cm, dat hoi 4m, nhiéu cat 111°55'21.07"Dong
2. | Mau dat bat tréng rau muéng, sau 10 cm so voi bé mat, dat | 8°38'46.55"Bac
hoi 4m, nhiéu cat va soi nho 111°55'21.08"Dong
3. | Mau dat Pat khu chin nudi, Canh bén trai hd ga khu chin | 8°38'46.58"Bic

nuoi 111°55'21.07"Dong

8°38'46.58"Bac
111°55'21.06"Déng

4. | Mau nuéc Nudc bé mit bién, tai Truong Sa

5. | Mau chat thai | MAu chat thai nuéi heo sau khi rira chudng bang | 8°38'46.58"Bic

nudc bién

111°55'21.06"Dong

6. | MAu nudc thai

Mau nude thai nudi heo sau xir 1y, chua trong hd
gas

8°38'46.59"Bac
111°55'21.06"Déng

2.1.2. Thiét bi

Box céy v0 trung, may lac, may ly tam, td hat, tu séy, ndi khtr trung hoi nude, can phan tich,
may PCR (BioRad), thiét bi dién di ngang va hé thong chup anh dién di Geldox (Biorad) va cac
dung cu thi nghiém khéc cua Phong Cong ngh¢ Hoa sinh/Vién Cong ngh¢ méi.

2.1.3. Hoa chat

Céac dung moi dung de tach chiét PHA: Acetone, ethanol, methanol, NaClO, nu¢c cit. Cac
hoa chat ding dé nudi cy vi sinh vat nhu thanh phan méi truong nudi cay. Cac hoa chat dam
bao d¢ tinh khiét phan tich PA.

Thanh phan méi trudng nudi ciy (g/1): MgS04.7H,0 0,25; NaCl 50; CaCl,.2H,0 0,09; KClI
0,5; KBr 0,06; pepton 5; Cao nam men 10; GII{COSG 10; pH 7-7,2. Méi truong dugc khir tring &
115 °C trong 30 phut. Méi truong thach dugce bo sung 18 g/l agar.

2.2. Phuwong phap
2.2.1. Phdn ldp vi khudn wa man tong hop PHA [5]

M§1}1 nu:é’rc: Lic déu mau, léy SQ, 100 pl mau nudc gat déu trén thach dia chira moi truong
nuoi cay, t am 37 °C trong 72 gio d€ ki€m tra sy phat trién ctia khuan lac.

Mau dat, m?lq chét thai, nude thai nudi heo: Cﬁq 10 g dét/chat thai/nude théi/l.'flc déu trong
100 ml nudc mudi sinh 1y, sau do, pha loang ¢ cac nong do theo day thap phan. Lay 100 pl mau
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da pha loang 5:?1y gat trén thach dia chira m6i truong nudi cdy, 0 4m 37 °C trong 72 gid dé kiém
tra sy phat trién ctia khuan lac.

_ Pha mdi truong chira Nile red: M6i truong thach dugc dun nong chay, bf) sung Nile red dén
noéng dg cudi cung 0,5 mg/l sau d6 do ra cac dia, d€ ngudi va cay cac vi khuén 1én. Khi vi khuén
phat trién thanh khuén Iac thi soi dudi déen UV d€ phat hién cac vi khuén sinh PHA (khuan lac
phat sang mau cam hoac hong).

2.2.2. Tuyén chon cdc ching vi khudn

) Sau khi phan 1ap duogc cac vi khuén c6 kha nang sinll téng hqp PHA, céac chung duoc puf)i
cay trén moi truong dinh dudng. Sau 48 - 72 gio, cac mau dugc lay ra ly tam thu sinh khoi va
tach chiét thu hoi PHA thep muc 2.2.3. Mau nao thu dugc ham 1ugng PHA cao s€ dugc tuyén
chon cho cac nghién ctru tiép theo. Cac thi nghiém dugc 1ap lai 3 lan.

2.2.3. Téch chiét thu hoi PHA [1]
M3&i mau lay 1,5 ml dich nudi cdy vao ong eppendoft da biét khdi lugng. Ly tam loai bo dich
thu sinh khoi va say kho, can khoi lugng dé tinh ham lugng té bao kho.

) Téch chiét va thu hdi PHA dugc thuc hién theg quy trinh mo ta trude day, s dul}g metanol dé
két tuia PHA [1]. Cac thi nghiém duoc lap lai 3 1an. Cén lai khoi lugng va tinh khoi lugng PHA
thu duogc (g/1) theo cong thirc:

Msqu — Mpan dau(9)
V (lit)
Trong d6: Myan aiu 14 khdi luong dng eppendoft hay dng falon ban dau; Meay 13 khdi lugng 6ng
sau khi say kho sinh khoi hodc PHA; V 1a thé tich mau lay dé phan tich.
mPHA (g/l) » 100
m sinh khoi (g/1)

Ham lwong PHA hoac ham lwong sinh khéi (g/l) =

Ty 18 PHA (%) =

2.2.4. Dinh danh vi sinh vat [7]

Céc chung thu dugc ham lwong PHA cao dugc dinh danh bang giai trinh tyr 16S rRNA. Cac
ching vi khuén duoc nudi céy trén dia thach dé tao cac khuén lac riéng ré. Tu cac khuén lac, sinh
khdi vi khuan duoc lay dé tach ADN tong sb theo kit Genomic DNA Extraction. ADN tong sd
thu dugc dugc kiém tra bang dién di trén gel agarose 1% trong dém TAE 1X. Cac doan ADN
tong sd di didu kién duoc st dung 1am khudn dé nhan doan gen 16S rRNA. Thanh phan phan
tmg PCR (ul): ADN tong s6 1; Buffer 2,5; Tag polymerase 1, dNTP 2.5, Primer 27f/1492r 1/1;
dH20 16. Phan ung PCR dugc thuc hién theo quy trinh 35 chu ky nhu mé ta trude day [7]. Cac
san phém PCR dugc lam sach va dugc gidi trinh ty trén thiét bi 1Seq100 (Illumina). Céc trinh ty
nucleotide hoan chinh duoc so sanh véi ngan hang dir liéu gen ctia NCBI bang cach sir dung
cong cu BLAST.

3. KET QUA VA THAO LUAN
3.1. Két qua phan lap vi sinh vat wa min sinh tong hop PHA

T 6 mau nude, dat va chat thai nudi heo ngoai daoTruong Sa Lon, c¢6 20 chung vi sinh vt
da duoc phan lap c6 kha ning sinh tong hop PHA trong do c6 4 ching nam soi (TSM1, TSM2,
TSM3, TSM4). Tuy nhién, thoi gian nudi cay nam sgi dé thu sinh khéi 1au hon nén ching t6i lya
chon cac chung vi khuan dé nghién ctru tiép.

Két qua cho thdy khi cdy trén moi trudng c6 bd sung Nile red va soi dudi dén UV, cac ching
vi sinh vat sinh téng hop PHA c6 phat sang mau hong hodc cam véi mirc d6 khac nhau (hinh 1).
Theo Ratnaningrum 2018, mirc do phat sang dudi dén UV ciing thé hién mirc d6 sinh tong hop
PHA [5]. Két qua phan 1ap cho thiy cac chung c6 kha ning sinh tong hop PHA véi cac mirc do
khac nhau, phat sang mau hdng hodc cam nhat. Tuy nhién, dy chi la nghién ctru dinh tinh kha

128 N.T.T. Thu, ..., P. K. Cuong, “Tuyén chon vi khuén wa man ... tir dio Trwong Sa Lon.”



Nghién ciru khoa hoc cong nghé

nang sinh téng hop PHA. Cac chung nay sé Siu’()c pghién ctru dinh luong vé kha ning sinh PHA
dé chon ra cac chung sinh tong hop PHA nhiéu nhat.

Hinh 1. Hinh danh cdy ria vi khudn sinh Hinh 2. Hinh anh khuan lac cdc chung vi khudn
tong hop PHA duéi anh sing UV. sinh PHA cay trén moi truong dinh duong
' sau 5 ngay o 35 °C.

3.2. Tuyén chon céc chiing ¢6 kha niing sinh tong hop PHA cao

Cay cac chung vi khudn phan lap dugc trén méi truong dinh dudng nhu muc 2.1.3. Sau 48
gi0, dich nudi cay duoc ly tim thu sinh khoi va tach chiét thu hdoi PHA. Luong sinh khéi va ham
lugng PHA thu dugc dugc trinh bay trén hinh 3, hinh 4.

Tir két qua hinh 3, hinh 4 cho thiy hau hét cic vi khuin déu c6 kha ning sinh PHA véi cac
mirc d6 khac nhau, tir 2,47% dén 33,66% so véi lugng té bao kho. Cac ching TSL10, TSLS1.2 ¢6
ham lugng sinh khdi cao nhung ham lugng PHA (g/l) lai thap hon nén ty 1é % PHA thu dugc
thap. Cac chung TSL1, TSL3, TSL5, TSL9, TSL12, TSLT14, TSLW1, TSLS1.3, TSLS23 c6 kha
nang sinh PHA cao hon so vdi cac chiing con lai. Tuy nhién, chi c6 2 chiing TSLT14 va TSLS23
c6 ty 1¢ % PHA thu dugc cao nhét (khoang 30%) nén 2 ching nay dugc sir dung dé dinh tén, phan
loai cho cac nghién ciru tiép theo. Pay 1a nhing khao sat ban dau vé kha ning sinh tong hop PHA
cua cac chung vi sinh vat ban dia & ddo Truong Sa Lén. bé nang cao hiéu suit tao thanh PHA cua
cac chiing can nghién ctru cac diéu kién moi truong anh huong dén sinh truong (ngudn C, ngudn
N, nhiét d6 nudi cay, pH moi truong, ndng d6 mudi cling nhur ty 1& C/N), cac diéu kién 1én men toi
vu dé thu nhan dugc lugng sinh khdi va PHA nhiéu nhit. So v6i cac ching ty nhién phan lap
duogc thude chi nhu Bacillus sp. B58, B51, B60, Bacillus cereus B52, Bacillus thuriengensis...
cling c6 kha ning sinh tong hop PHA véi ham luong dao dong tir 20 dén 35% [5].
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Hinh 3. Ham lwong sinh khoi va PHA (g/l) do Hinh 4. Ty I¢ PHA tao thanh
cdac ching vi khudn sinh ra. 0 cac ching phan ldp duoc.

3.3. Pinh danh vi khuin

Két qua giai trinh tu va so sanh trinh tu trén ngan hang gen cho thay ching TSLT14 thugc chi
Klebsiella, co trinh ty 16S rRNA tuong dong 100% vai cac ching Klebsiella pneumoniae OU17,
Klebsiella quasipneumoniae SN147, NCTC11357. Chung nay dugc dat tén 1a Klebsiella sp. TSLT14.
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Chung TSLS23 thudc chi Bacillus, c6 trinh ty doan gen 16S rRNA twong dong 100% véi cac
chung Bacillus aureus G1-1, MLY1, twong dong 99,88% véi ching Bacillus thuringiensis GA-
A07. Chung nay dugc dit tén 1a Bacillus sp. TSLS23. Trén thé gidi, dd c6 mot sé cong bd vé kha
ning sinh PHA ciia cac chung thudc chi Klebsiella va Bacillus. Ching vi khuan Klebsiella
aerogenes c6 kha niang sinh PHB nhanh hon ching E. Coli tai t6 hop [11]. Ching vi khuan
Klebsiella pneumoniae c6 kha nang phat trién tot trén moi truong chira glucose, dau thyc vat da
sir dung va dau an véi cac ty 18 khac nhau. Chung nay ciing sinh PHA t6t hon ching Bacillus
cereus va tuong duong voi Bacillus subtilis [9]. Dy cling 1a cac chi ¢6 kha nang chiu man tot,
chiu man dén 5% [4, 7]. 6 trong s6 19 chung vi khuan c6 kha ning sinh tong hgp PHA phén lap
tir dat ciing thudc chi Bacillus [5]. Trinh ty doan gen 16S rRNA cua hai chung nay da duoc dang
ky trén GenBank v&i ma sd dang ky cho 2 chung TSLT14 va TSLS23 lan luot 1a MZ165335 va
MZ165340. Cay phat sinh ching loai ciia 2 chung phan 1ap dugc va cac chung gan giii trinh bay
0 hinh 5.

O Bacillus pacificus strain MCCC 1A06182

o] iflus sp. TSLS23

O Bacillus cereus strain |AM 12605

r——() BaCillus cereus strain CCM 2010

Bacillus cereus strain NBRC 15305
Bacillus cereus ATCC 14579

| O Klebsiellap iae strain JOM 1662
I——c Klehsiella pneumoniae strain ATCC 13883
O Klebsiellap iae strain DSM 30104

Klebsielk subsp.
quaslpneumumae strain 01A030

Klebsiellasp. TSLT14

Kiebsielia p iae strain DSM 30104

C
I—C Klebsiella pneumoniae strain NBRC 14340

Hinh 5. Cay phat sinh chiing logi cia 2 chiing c6 kha nang sinh PHA
phan lap tir dao Truong Sa Lon.

4. KET LUAN

Nghién ctru nay di phan lap dugc 20 ching c6 kha ning sinh tong hgp PHA & cac mirc do
khac nhau. Trong s d6, chung TSLT14 dwoc phan lap tir nude thai chin nudi & ddo Trudng Sa
Lén thude chi Klebsiella va dat tén 1a Klebsiella sp. TSLT14. Chang TSLS23 phan lap tir dét
ngoai dao Truong Sa Lén thudce chi Bacillus va dugce dat tén 1a Bacillus sp. TSLS23. Trinh ty
16S rRNA da duoc dang ky trén GenBank voi ma s dang ky cho 2 chiung TSLT14 va TSLS23
lan Iugt 14 MZ165335 va MZ165340.

Kién nghi: D& nang cao hiéu suit tao thanh PHA, cin nghién ciru cac yéu t6 anh hudng dén
sinh truéng va kha ning tao ra PHA cua cac chung nhu ngudn C, ngudn N, ty 16 C/N, ndng do
mudi, nhiét d6 nudi ciy va quy trinh 1én men dé thu nhan PHA duoc t6t nhat.

Loi cam on: Bai b’do duwoc hoan thanh véi su hé tro kinh phi cua dé i cép Vien KH-CN qud}y S nam
2021: “Nghién cvru che tao nhua sinh hoc (bioplastic) co kha nang tw phdan hity trong moi truong bién ddo”.

TAI LIEU THAM KHAO

[1]. Ali WS, Zaki NH, “Production of bioplastic by bacteria isolated from Ical soil and organic wastes”.
Current Research in Microbiology and Biotechnology, 5(2), pp. 1012-1017, (2017).

130 N.T.T. Thu, ..., P. K. Cuong, “Tuyén chon vi khuén wa man ... tir dio Trwong Sa Lon.”



Nghién ciru khoa hoc cong nghé

2.
3.
[4].

[5].

[6].

[7].
[8].

[9].

Dilkes-Hoffman LS, Lant PA, Laycock B, Pratt S. “The rate of biodegradation of PHA bioplastics in
the marine environment: A meta-study”. Marine Pollution Bulletin 142, pp. 15-24, (2019).

Koller M. “Production of Hydroxylankanoate (PHA) biopolyesters by extremophiles?” MOJ Polymer
Science, 1 (2), pp. 69-85, (2017).

Mitra R, Xu T, Xiang H, Han J, “Current developments on polyhydroxyalkanoates synthesis by using
halophlies as a  promising  cell  factory”.  Microbial ~ Cell  Factories  19:86.
https://doi.org/10.1186/s12934-020-01342-z, (2020).

Ratnaningrum D, Saraswaty  V, Priatni S, Lisdiyanti P, Purnomo A,
Pudjiraharti S. “Screening of polyhydroxyalkanoates (PHA)-producing bacteria from soil bacteria
strains”. 10OP Conf. Series: Earth and Environmental Science 277 (2019) 012003 IOP Publishing.
DOI:10.1088/1755-1315/277 /1/012003, (2018).

Saharan BS, Grewal A, Kumar P. “Biotechnological production of polyhydroxyankanoates: a review
on trends and latest developments”. Chinese Journal of Biology, Article ID 802984, 18 pages.
http://dx.doi.org/10.1155/2014/802984, (2014).

Tran Hiru Phong, “Nghién ciru lén men va thu nhdn polyhydroxyalkanoates tir vi khudn phén ldp ¢
mot s6 vung dat cua Vigt Nam”. Luan an Tién si sinh hoc. Pai hoc Quoc gia Ha Noi, (2017).

Thomas T, Sudesh K, Bazire A, Elain A, Tan HT, Lim H, Bruzaud S. “PHA production and PHA
synthases of the Halophilic bacterium Halomonas sp”. SF2003. Bioengineering, 7, 29. DOI:10.3390.
www.mdpi.com/journal/bioenginee-ring, (2020).

Tufail S, Munir S, Jamil N. “Variation analysis of bacterial polyhydroxyalkanoate production using
saturated and unsaturated hydrocarbons”. Brazilian Journal of Microbiology, pp. 48, 629 - 636, (2017).

[10].Winnacker M. “Polyhydroxyalkanoates: Recent advances in their synthesis and application”.

European Journal Lipid Science Technology. DOI: 10.1002/ejlst.201900101, (2019).

[11].Zhang H, Obias V, Gonyer K, Dennis D. “Production of polyhydroxyalkanoates in Succrose-utilizing

recombinant Escherichia coli and Klebsiella strains”. Apply Environment Mirobiology 60, pp. 198-
1205, (1994).

ABSTRACT

Screening of polyhydroxyalkanoate (PHA) produced by bacteria isolated
from Truong Sa Lon island

Polyhydroxyalkanoate (PHA) is a biodegradable plastic produced by microorganisms.
PHA is a form of energy and C storage in microbial cells in the conditions of excess C
source and lack of one of the compounds N, S, P, etc. Many microorganisms can
biosynthesis PHA but halophilic bacteria have some advantages due to cost and energy
savings. In this study, the results of isolation and screening of halophilic bacteria from
soils, wastes, and water on Truong Sa Lon island are presented. Two strains of 20 strains
of halophilic bacteria isolated from Truong Sa Lon island which are capable of
biosynthesis of high PHA were identified by sequencing 16S rRNA gene segment. The
results showed that strain TSLT14 belonged to the genus Klebsiella and was named
Klebsiella sp. TSLT14. TSLS23 strain belongs to the genus Bacillus and was named
Bacillus sp. TSLS23.

Keywords: Biodegradation; Bioplastic; Polyhydroxyankanoate; Halophilic; Truong Sa.
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