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CHARACTERISATIONS OF NEWLY ISOLATED HALOPHILIC BACTERIUM
Salinicola sp. TSLT21 FROM SPRATLY ISLAND AND ITS ABILITY TO
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Polyhydroxyalkanoate (PHA) bioplastic is a type of plastic
synthesized by microorganisms in conditions of excess carbon source.
There are many microorganisms that can biosynthesize PHA,
including halophiles such as Bacillus, Halomonas... However,
microorganisms in the Spratly islands area have not been studied.
This study presents some results of isolation and evaluation of PHA
biosynthetic ability of strains isolated from Spratly Island. Among 21
strains producing PHA, TSLT21 strain demonstrated the remarkable
ability to synthesize PHA up to 30.9% of dry cell biomass and the salt
tolerance up to 12 %. The TSLT21 strain grew optimally at 30°C, pH 7,
NaCl concentration 7%. The best carbon and nitrogen sources were
glucose and yeast extract 10g/l. The 16S rRNA gene sequence of strain
TSLT21 is 99.93% similar to strains of the genus Salinicola, so it is
named Salinicola sp. TSLT21 and registered on GenBank with access
number OL757728. The strain Salinicola sp. TSLT21 which is a newly
studied strain of halophilic bacteria in Spratly Island has the ability to
biosynthesize PHA.

NGHIEN CUU PAC PIEM CUA CHUNG VI KHUAN CHIU MAN SALINICOLA
SP. TSLT21 PHAN LAP TU TRUONG SA CO KHA NANG SINH TONG HQP
POLYHYDROXYALKANOATE (PHA)
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TU KHOA

PHA

Nhua sinh hoc
Salinicola

Truong Sa

Vi khuan chiu man

Nhya sinh hoc Polyhydroxyalkanoate (PHA) la loai nhya do vi sinh
vat tdng hop nén trong diéu kién du thira ngudn cacbon. C6 nhiéu vi
sinh vat c6 thé sinh tdng hop PHA, trong d6 ¢6 cac loai chiu man nhu
Bacillus, Halomonas... Tuy nhién, cac vi sinh vat thuoc vung dao
Truong Sa chua dugc quan tdm nghién ciru. Nghién ctru nay trinh
bay mot sb két qua phan lap va danh gia kha niang sinh tong hop PHA
cuia cac chung phan Iap tir quan dao Truong Sa. Trong sé 21 chang
¢6 kha niang sinh tong hop PHA, chung vi khuan TSLT21 c6 kha
ning tong hop PHA t6i 30,9% sinh khdi té bao khé va chiu man
dén 12%. Chang TSLT21 sinh truong tdi wu o diéu kién 30°C, pH
7, ndong d6 NaCl 7%. Ngudn cacbon va ngudn nito tot nhét la
glucose va cao nim men 10 g/I. Trinh tu doan gen 16S rRNA cua
chung TSLT21 twong ddéng 99,93% v&i cac chang thudc chi
Salinicola nén dugc dat tén la Salinicola sp. TSLT21 va dugc dang
ky trén GenBank v&i md sé OL757728. Chung Salinicola sp.
TSLT21 Ia chung méi dugc nghién ctu vé vi khuan chiu man & dao
Truong Sa c6 kha nang sinh tong hgp PHA.
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1. Mé dau

Céc vi sinh vat wa man (halophilic microorganisms) bao gém ca vi khuan wa man (halophilic
bacteria) va vi khuan c¢6 wa man (halophilic archaea) 1a nhém san xuat PHA tiém ning duoc
nhiéu nha khoa hoc quan tdm [1]-[4]. Nhiéu chang vi khuan wa man thudc chi Halomonas nhur
Halomonas sp. O-1, H. elongata DSM 2581, H. campaniensis LS21, H. boliviensis LC1 cling da
dugc cong bo c6 kha nang sinh tong hop PHA [2], [4], [5]. Kha néng sinh trudng trong diéu kien
nong do muol cao la mot loi thé trong qua trinh san xuat PHA cua cé4c vi khuan ua man vi moi
truong c6 nong d6 mudi cao (trén 10%) co thé giam thiéu viéc & nhiém céc vi sinh vat ngoai lai
ma khdng can khir tring, do do, giam chi phi khir trang méi truong va thiét bi, tiét kiém néng
luong. Ngoai ra, quy trinh thu hoi PHA c6 thé tro nén dé dang hon nho hién tuong sbc tham thau
(c6 thé dung nudc cat dé pha va té bao) khi xuly té bao dé thu hoi PHA va c6 thé giam dén 40%
chi phi thu hai [6]. Hi¢n nay, nhya c6 nguodn gdc dau mo dang dugc sir dung rat rong réi trong
moi linh vuc cua doi séng. Luong rac thai nhya khong 16 dugc thai ra moi truong hang ngay thuc
su 1a méi de doa ti mdi truong ciing nhu sirc khoe cua con nguoi trén khap hanh tinh. Khi rac
thai nhyua duoc dua vao dai duong sau mot thoi gian s& bi tac dong boi cac loai vi khuan, tao nén
s& mat dan cac mui hoa chat va chuyén sang mui ty nhién, tham chi 1a gibng mui thirc 4n cua céc
sinh vat bién. Do d6, cac dong vat bién s& an ching va chét dan. Cac loai tai nilon ciing ¢ thé cat
hodc méc vao co thé dong vat 1am cho sinh vt bién bi ngat hay méc ket dén chét. Theo théng ké,
nhya troi dat ngoai bién d3d anh huéng dén 267 loai, trong d6 co 86% loai rua bién [7], [8]. ©
nhiém nhya c6 nguon goc dau mo dang ngiy cang gia tang nén xu hudéng chung la tao ra nhya
sinh hoc c6 kha néng phan huy sinh hoc. Nhya PHA c6 nguon gc sinh hoc va c6 kha nang phan
hity sinh hoc ca trong diéu Kién nudc bién [9]-[11]. Tuy nhién, gia thanh san xuit PHA rat cao
nén chua dugc ung dung thyc té. Vi vay, viéc tim ra cac giai phap nham lam giam gia thanh
nguy@n liéu 1a mot bai todn can c6 10i giai. Viéc st dung cac vi sinh vat wa man sinh PHA 1a mot
trong céac giai phap do [6]. Trong nghién ciu nay, cac chung vi sinh vat chiu man tir khu vuce dao
Trudng Sa c6 kha ning sinh tong hop PHA duoc phan lap, trong d6 ching TSLT21 ¢6 kha ning
chiu man dén 12% duoc nghién ctu chi tiét.

2. Vit liéu va phuwong phap
2.1. Vit ligu

Cé4c mau dat, chét thai tir khu vuc Truong Sa (noi c6 d6 man cao, khoang 3-3,5%), toa do
(8°38'46.56"Bic, 111°55'21.07"Déng). Céc méu duoc ldy theo phuong phap ciia Abraham [3],
dung trong chai thuy tinh vo trung va bdo quan lanh dén khi phan tich.

Céc hda chat dung dé phan tich va nudi ciy vi sinh vat (cac chat khoang nhu MgSOs,
K2HPO4, KNOs...; ngudn cacbon nhur glucose, lactose, saccarose; ngudn nito nhur cao nAm men,
peptone); thudc nhuom Nile red, PHA chuin c6 ngudn gbc tir Viét Nam, Trung Quédc, Sigma,
dam bao d6 tinh khiét trén 98%. Céc thi nghiém duoc thuc hién tai Vién Céng nghé mai, Vién
Khoa hoc va Céng nghé quan sur.

2.2. Phwong phap
2.2.1. Phan Idp vi khudn

Tir cAC mau chét thai chan nudi, mau dat gan khu xu ly chét thai chan nudi ngoai dao Truong
Sa, 1 g dat duoc hoa trong 100 ml nuéc mudi vo triing, ndng do 3% (tuong dwong ndng do nuéc
bién). Tron déu va tién hanh pha loing mau theo day thap phan dén nong do 10, 10°. Tién hanh
gat dia trén moi truong thach dinh dudng TS1 c6 thanh phén (g/1) nhu sau: glucose 20; KH2PO4
0,5; MgSQs 0,5; peptone 5; cao nam men 5; NaCl 50 (nong d6 NaCl  tuong duong 5%); KC1 0,5;
CaCl, 0,09; KBr 0,06; H,0 bé sung dén 1000 ml, méi trudng dang ran b sung thém 16g agar. U
dia & 30°C trong 48-72 gid. Chon loc céc khuan IaC riéng ré dé danh gia kha nang sinh PHA.
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Céc khuan lac khac nhau dugc cdy trén méi truong thach dinh dudng TS1 ¢6 bd sung 0,5 mg/l
Nile red. Sau 48 gio, quan sét cac khuan lac dudi anh sang UV budc song 235 nm. Cac khuan lac ¢6
mau hong hozc cam la cac chang c6 kha ning sinh tong hop PHA [12]. Céc khuan lac nay duoc chon
loc, cdy riéng ré vao cac 6ng thach nghiéng chira méi tredng TS1 cho céc thi nghiém tiép theo.

Céc chung ciing dugce danh gia vé kha ning chiu man vai cac nong d6 NaCl 3; 5; 7; 10; 12%
dé chon ra chiing c6 kha nang chiu man cao nhat ma van sinh tong hop PHA.

2.2.2. Quan sat hinh thai té bao sinh PHA duwéi kinh hién vi hupnh quang

Chiing duoc nudi ciy trén moi truong dich dinh dudng TS1. Sau 48 gio, 1y 1 ml dich b6 sung
0,1 mg/l Nile red (Sigma) va u & 37°C trong 1 gio. Ly tdm thu taa, loai bo dich. Lam tiéu ban trén
lam kinh va quan sat dudi kinh hién vi huynh quang, Axioplus (Carl Zeiss, Duc) (Vién Vi sinh
vét va Cong nghé Sinh hoc/Pai hoc Quédc Gia Ha Noi) & vat kinh 40x, budc séng kich thich 550
nm va budc song phat xa 570 nm, cac hat polyhydroxyalkanoats (PHA) tich lity trong té bao s&
c6 mau vang cam. Dong thoi, quan sat hinh thai té bao dudi kinh hién vi dién tar quét (SEM
Hitachi S-4800) tai Vién Ky thuat Nhiét dai (Vién Han 1am Khoa hoc va Cong nghé Viét Nam).

2.2.3. Tach chiét, thu hoi va dinh lirong PHA tir chuing vi khuan TSLT21

Nudi cdy chung vi khuan TSLT21 trong binh tam giac 250 ml chita 100 ml méi truong dinh
dudng & 30°C trong 72 gio. Lay 50 ml dich nuéi ly tdm téc do 7000 vong/phlt (trén may
HERMLE Z206A) trong 10 phat dé thu sinh khéi, siy kho va can (trén can phéan tich ME204) dé
xac dinh luong sinh khdi kho (m).

50 ml con lai duoc ly tdm thu sinh khéi dé tach chiét PHA. Hoa tan luong sinh khéi trong
dung dich NaCIO 5%, u ¢ 37°C trong 1 gio. Thém 50 ml chloroform va u tiép & 37°C trong 1 gio.
Ly tdm loai bo pha trén. Pha dui chira PHA tan trong choloroform dugc bd sung thém luong
tuong duong hdn hop methanol : H,O theo ty 1¢ 7:3 d¢ tia hét PHA. Lic déu, ly thm ¢ 10.000
vong/phut trong 10 phut dé thu taa, bo dich. Lam kho tia & 40°C, sau d6 can xac dinh khdi luong
(my) va ty I1é PHA thu duogc duoc tinh theo cong thuc (1) [12]:

0/yPHA = % X 100 1)

Do tinh sach cia PHA duoc tinh toan duwa trén duong chuan theo phuwong phap crotonic [12]
L4y 5 mg PHA thu dwoc hoa tan vao 10 ml H,SO, dic, dun s6i 30 phut & 100°C dé chuyén PHA
thanh crotonic. Xay dung duong chuan bang cach st dung PHA chuan (Sigma) va 1am twong tu.
Lam song song mau trang. So sanh véi duong chudn dé dinh lugng PHA thu dugc. D0 tinh sach
ctia san pham la ty 16 % cia PHA tinh theo duong chuan so véi tong sé 5 mg PHA thu duoc.

2.2.4. Dinh danh vi sinh vdt bang gidi trinh tu doan gen 16S rRNA

Nhan doan gen 16S rRNA ciia ching TSLT21: Ching TSLT21 duoc nudi ciy trén dia thach
dé tao céc khuan lac riéng r&. Tur 1 khuan lac, sinh khi vi khuan duoc 1y dé taich ADN téng sb
theo kit Genomic DNA Extraction. ADN téng sé thu dugc duoc kiém tra bang dién di trén gel
agarose 1% trong dém TAE 1X. Poan ADN tong sé du diéu kién dugc s dung lam khuon dé
nhan doan gen 16S rRNA s dung cip mdi 27F (5-AGAGTTTGATCCTGGCTCAG-3)) va
1492R (5-GGTTACCTTGTTACGACTT-3"). DNA téng sb dugc dung dé lam khuon nhan doan
gen 16S rRNA voi céc thanh phan gom (ul): Tag polymerase 1; DNA téng sb 1; Buffer 2,5;
dNTP 2,5; primer (27F/1492R) 1/1; H,0 16. Phan ttng PCR duoc thuc hién véi diéu kién bién
tinh & 94°C trong 2 pht, tiép theo 1a 35 chu ky (bién tinh ¢ 95°C trong 1 phdt, u ¢ 55°C trong 1
phat, kéo dai & 72°C trong 1 phut), kéo dai tiép 72°C trong 10 phut trén may PCR Mycycle. Cac
san pham PCR duoc lam sach bang kit 1am sach DNA. San pham sau khi lam sach duoc giri di
giai trinh ty trén thiét bi lllumina. Str dung phan mém Blast dé so sénh trinh ty trén ngan hang
gen; phan mém Mega X dé xay dung cay phat sinh chung loai va dang ky ma s trén ngan hang
gen NCBI.

http://jst.tnu.edu.vn 294 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 228(09): 292 - 300

2.2.5. Phan tich quang phé hang ngogi bién dsi (FTIR)

PHA thu duoc dugc phan tich quang phd hong ngoai bién dbi trén may FTIR Spectrum Two
(Anh): 1 mg PHA duoc hoa trong 7 ml chloroform va lay 1 giot hdn hop phu 1én dia FTIR KBr.
Phé IR duoc doc tir budc séng 400-4000 cm® véi khoang cach 4 cm™ trong &p suit chan khéng.
Nghién ctru nay duoc thuc hién tai Hoc vién Ky thuat Quan su.

2.2.6. Nghién citu c&c yéu té dnh hieong dén sinh truweng cua vi khudn

Trén méi truong dich TS1, nudi cdy vi khuin & cac dai nhiét do khac nhau 20; 25; 30; 35; 40
va 45°C d¢ lya chon nhiét do nudi cay thich hop nhat.

Moi truong duge didu chinh ¢ cac pH khac nhau tir 4; 5; 6; 7; 8; 9 dé nudi cay & nhiét do toi
wu nhat va tim ra pH thich hop nhit.

Thay d6i ngudn cachon ctia méi truong dinh dudng TS1 véi cac thanh phan cacbon khac nhau
nhu glucose, maltose, lactose, tinh bot, saccarose (nong do 10 g/l) ¢ diéu kién nhiét d6 va pH
thich hop dé lra chon nguon cacbon téi wu nhat.

Thay d6i ngudn nito tir pepton, cao nAm men ciia moi trudng co ban véi C4c nguodn nito riéng
Ié nhu cao nam men, peptone, (NH4)2S04, NH4CI, (NH4)2CO, NH:NOs (ndng do 10 g/l) véi cac
diéu kién ti wu ¢ trén dé danh gia ngudn nito thich hop nhat.

Panh gia kha ning sinh truong qua viéc do d6 hap thu ¢ budc séng 620 nm (ODez) dé lua
chon cac diéu kién thich hop.

3. Két qua
3.1.Phan ldp, sang loc chiing c¢6 khd ndng sinh téng hop PHA

Tir cAc mau chat thai, mau dat gan khu xu ly chat thai chan nuéi trén dao Trudng Sa, 21 chang
vi sinh vat da duoc phan Iap véi cac hinh thai khuan lac, kha ning sinh tng hop PHA 1a khac
nhau, trong d6 c6 2 ching nam men (TSLS24 va TSLD15), 19 chung vi khuan (cac chang con
lai). Hinh thai cua cac chung vi sinh vat khac nhau trén moi truong thach dinh dudng TSI dugc

thé hién trén hinh 1.
— TSL S5 TSLT9 TSLT13
£ -
| e
TSLS11 TSLS12 | TSLS13

TSLT14 TSLT15
b E Ty
e TSLS16 TSLS21  TSLS22 51523 1sts2« P =
w ‘ - \ .
Hinh 1. Hinh thai khuan lac cia cac ching vi sinh vt ¢6 kha nang sinh tong hop PHA

Danh gia dinh tinh kha ning sinh tong hop PHA bing viéc quan sét viéc tao mau dudi anh
sang UV 235 nm khi nhuoém bang Nile red (mirc d6 phat sang dudi dén UV thé hién muac do sinh
tong hop PHA [12]), két qua duoc trinh bay ¢ bang 1. Két qua trinh bay tai bang 1 cho thay, ca
21 chung phan lap dugc déu c6 kha ning sinh tong hop PHA véi cac mue do khéc nhau, trong d6
cac chang sinh tdng hop PHA manh hon 1a TSLT11, TSLT12, TSLT14, TSLT21, TSLS9,
TSLS11, TSLS16, TSLS23 va TSLS24.

e @
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Bang 1. Kha nang sinh PHA va chiu man cua cc chung phén ldp tir dao Truong Sa

Ky higu Phénloai  Kha ning Noudn phan 14 Kha niing chiu man (%)

chiing sobp  sinh PHA ' 9uonphaniap=3 5 7 10 B
1. TSLw1 ++ Nudc bién 4+ ++ - -
2. TST5 ++ FH+ ++ + .
3. TSLS5 + +++ ++ ++ - -
4, TSLT9 ++ +++ ++ + _ _
5. TSLT10 ++ +++ ++ + - _
6. TSLTI11 +++ 4+ ++ ++ . _
7. TSLT12 +++ +++ ++ + i} }
8. TSLT13 ++ tir 44 N ] )
9. TSLT14 +++ FH+ + .
10. TSLTI5 ... & 4 i 4t N . )
11. TSLT21 Vikhuan +++ +++ +++ +++ ++ ++
12. TSLT22 + T 4t N ) ]
13. TSS9 +++ +++ +++ ++ .
14. TSLS11 +++ +H+ ++ + - _
15. TSLS12 ++ +++ ++ + - _
16. TSLS13 ++ Patgankhu — +++  ++ + - .
17. TSLS14 ++ xu ly chatthai  +++ ++ + i .
18. TSLS16 +++ chan nubi e ++ + - .
19. TSLS21 + i ot ) )
20. TSLS23 +++ +++ +++ +4++ ++ -
21. TSLS24 +++ +++ +++ +++ ++ -
22 TSLD15 N4am men . Pitkhutrong  +++  ++ ++ - -

cay lau nam

Chd thich: +: mau hong/cam nhat thé hién mize dé tong hop PHA yéu

+-+: mau hong/cam vara thé hién mitc dg tong hop PHA trung binh
+++: mau hong/cam ddgm thé hign mize dé tong hop PHA manh

Véi muc dich chon loc céc chung c6 kha niang sinh tong hop PHA va c6 kha ning chiu man
cao, cac ching ciing duoc danh gia kha ning chiu man ¢ cac nong d6 NaCl khac nhau (3; 5; 7;
10; 12%). Qua sang loc lua chon cac ching cé kha ning chiu man va tong hop PHA, ¢6 mét sb
chang c6 kha nang chiu man dén 5% hoac 7%, ¢6 5 ching c¢d kha nang chiu man dén 10% va c6
duy nhat chung TSLT21 c6 kha ning chiu man Ién téi 12% (Bang 1). Hién nay, c6 rat nhiéu
nghién ciru vé cac vi khuan c6 kha ning sinh tong hop PHA nhung cac chung vi khuan chiu man
phan 1ap tir dao Truong Sa rét it, dac biét chua c6 chung nao chiu man duoc téi 12%. Do do,
chang vi khuan TSLT21 phan l4p tir chat thai chin nudi ¢ dao Trudong Sa duoc lya chon nghién

ctu tiép.

c
Hinh 2. Hinh dnh té bao ching TSLT21 quan sat dusi kinh hién vi dién tir quét (SEM) (a),
nhugm Gram (b) va kinh hién vi huynh quang (c)
Quan sét hinh thai té bao chiing vi khuan TSLT21 cho thay, té bao ¢ dang hinh que, Gram
am, khong sinh bao tir. Kich thudéc tir 0,79-0,86 x 1,3-1,7 um (hinh 2). Kha ning sinh téng hop
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PHA (té bao bit sang va phat quang mau vang cam) cling dugc quan sat dudi kinh hién vi huynh
quang khi nhuém té bao bang Nile red.

3.3. Pinh danh ching vi khudn TSLT21

Sau khi tich DNA tong s6 va nhan doan gen 16S rRNA, san pham PCR cua chung TSLT21
cho thay co 1 bang véi kich thudc khoang 1500 bp phu hop véi doan gen 16S rRNA (hinh 3).

San pham nay dugc lam sach va giri di giai trinh tu doan gen 16S rRNA.
M 1kb C TSLT21

a

b
Hinh 3. Ank dién di DNA téng sé (a) va san pham PCR doan gen 16S rRNA (b) ciia ching TSLT21

Ching TSLT21

Salinicola lusitanus CRSOT (PZJIM01000020)

Salinicola corii L37 (MN099427)

Salinicola acroporae S4-417 (KM200719)

Salinicola salarius M27T (AM229316)

Salinicola socius SMB35T (MSDO01000018)

Salinicola halophyticus CR45T (PZIN0O1000022)

Salinicola halimionae CPA60T (PZJQ01000008)

Salinicola zeshunii N4T (EU056581)
&7 |: Salinicola aestuarinus CPA62T (PZJP01000021)
. Salinicola halophilus CG 4.17 (AJ427626)
Salinicola peritrichatus DY227 (KC005304)
Salinicola endophyticus CPA92T (PZJO01000016)
84

Salinicola tamaricis FO1T (KT343976)

1 &

Salinicola rhi; h MSSRFH1T (KF898345)

Lar i suaedae ST3077 (NR 151924.1)

—

0.0050

Hinh 4. Cay phat sinh chung logi cuia ching TSLT21 va cac ching c6 quan hé gan gii, si- dung phan mém
MEGA X v&i phuwong phdp phdn tich Neighbor- Joining. Gid trj bootstrap (%) dwa trén 1.000 lan lgp
Trinh tu doan gen 16S rRNA cua ching TSLT21 dugc so sanh bang phan mém Blast trong

NCBI véi cac doan trinh ty khéc trén GenBank cho thiy tuong dong cao nhit (99,93%) so voi

chang chuan Salinicola lusitanus CR50" (PZJM01000020) va twong dong véi hau hét cac chiing

thugc chi Salinicola. Do vay, ching nay dugc xép vao chi Salinicola va dugc dit tén la Salinicola
sp. TSLT21. Trinh tu doan gen 16S rRNA ciing duoc ding ky trén Genbank voi ma sb

OL757728. Méi quan hé gitra chung TSLT21 va cc chung lién quan duogc thé hién trén hinh 4.

3.4. Cdc dic diém sinh hgc cia chiing Salinicola sp. TSLT21

3.4.1. Anh hudng ciia nguon cacbon va nito
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Nudi cay vi khuan Salinicola sp. TSLT21 trén mdi truong TS1 ¢6 bd sung cac ngudn duong
khéc nhau nhu glucose, saccarose, lactose, tinh bot, malnitose véi cing ndng d6 10 g/l. Nudi ciy
Iic trong thoi gian 72 gio ¢ 35°C, pH7. Péanh gi sinh truong cia vi khuan qua viéc do ODgzo nm.
Két qua cho thay, chang vi khuan Salinicola sp. TSLT21 c6 kha ning sinh truéng trén tat ca cac
ngudn cacbon khao sat va tét nhat véi glucose, phét trién tuong tu nhau véi cac ngudn cacbon la
lactose va saccarose (hinh 5).

Khi nudi cdy trén cac ngudn nito hitu co va vo co khic nhau nhu pepton, cao nim men,
NH,CI, NHsNO3, (NH4)2SO, va urea (NH4).CO véi cling nong d6 10 g/l. Nudi cay lic trong thoi
gian 72 gio & 35°C, pH7. Két qua trén hinh 5 cho thay chung vi khuan Salinicola sp. TSLT21
hoan toan khdng phat trién trén nguon nito 14 urea va phat trién duoc trén cac ngudn nito da khao
sat khac nhung ngudn nito hitu co thich hop hon. Ngudn nito phii hop nhét cho sinh truéng cia
chang vi khuan Salinicola sp. TSLT21 la cao nAm men (Péanh gia sinh truéng caa vi khuan qua

ViéC do ODe2o nm).
25

05 0.5

Glucose  Saccharose  Timh bét Lactose Maltose Caomimmen DPeptone  NHACI  NEMNO3 (NH)2SO4 (NH4)2CO

a b
Hinh 5. Khd ndng sinh trwéng cua ching Salinicola sp. TSLT21 trén cac ngusn cacbon (a) va nguon nito (b)

3.4.2. Anh huong cua pH, nhiét dg va nong do NaCl dén sinh trweng cua chung TSLT21

Két qua trinh bay trén bang 2 cho thiy chung Salanicola sp. TSLT21 ¢6 kha ning sinh truéng
& nhiét do tir 20-40°C, sinh truong ti wu & 30°C. Chung nay ¢6 thé sinh truong vai dai pH rong
tir 4-9 va sinh truong t6i wu & pH 7. Ching TSLT21 ciing sinh truéng tét & nong do NaCl tir 2-
12% nhung sinh truong tot nhat & ndng d6 NaCl 7%. Pay 1a ching cd kha ning chiu NaCl dén
12% ma c6 kha ning sinh tong hop PHA.
Bang 2. Anh hirong cua nhiét dg, pH, nong dé NaCl dén sinh trweng cua chung TSLT21

Nhiét dd (°C) OD620 pH ODé20 Nong dé NaCl (%) ODs20
20 1,423 +0,05 4 1,235+ 0,05 2 1,328+ 0,05
25 1,531+ 0,05 5 1,566z 0,05 3 1,414+ 0,05
30 1,884+ 0,05 6 1,742+ 0,05 5 1,423+ 0,05
35 1,723+ 0,05 7 1,821+ 0,05 7 1,654 0,05
40 1,218+ 0,05 8 1,622+ 0,05 10 1,578+ 0,05
45 0,422+ 0,05 9 1,455+ 0,05 12 1,443+ 0,05

3.5. Pdnh gia dinh lwong kha nang sinh PHA cua ching Salinicola sp. TSLT21

Chung vi khuan ra man Salinicola sp. TSLT21 dwogc nudi trong méi truong tdi wu (glucose 10
g/l, cao nam men 10 g/l, NaCl 7%, & 30°C, pH 7) trong binh tam giac thé tich 250 ml, lac trong
96 gio. Lay dich nudi ly tam thu sinh khdi va tach chiét thu hoi PHA theo quy trinh. D9 tinh sach
ciia PHA duoc so sanh va tinh todn dwa trén duong chuan crotonic véi PHA chuan (hinh 6). Két
qua vé kha ning téng hop PHA va d6 sach cua PHA duoc trinh bay trén bang 3.
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Bang 3. Lirong sinh khai va PHA tgo thanh tir chuing " ams ¥ = 00285x - 0.0049
Salinicola sp. TSLT21
Sinh khoi PHA
kho (g/l) (g/L) %PHA Do sach (%)
2,577 + 0,796 + 30,93 +
0,125 0,015 1,15 90,8 +2,2

-
0 5 10 15 20 2
me PHA

Hinh 6. Duong chudn Crotonic dya trén PHA
chuan dé xdc dinh do tinh sach cia PHA

Sau 96 gio nudi cdy, chung Salinicola sp. TSLT21 sinh truéng manh va thu duoc 2,57 g/l sinh

khéi, ty 16 PHA tao thanh khoang 30% so véi sinh khéi té bao khd véi do tinh sach 1a 90,8%. Ty

Ié PHA tao ra chwa cao so véi nhiéu chang vi khuan chiu man khac c6 ty 1& PHA tao thanh trén

50% [2], [4], [13], nhung day la 1 ching wa man mai phan lap dugc ma CO kha nang sinh tong

hop PHA véi kha nang chiu nong do mudi cao. Bic biét, cac nghién ctu vé vi sinh vat & Truong

Sa khong nhiéu. Két qua nay gop phan bo sung thém su da dang vé cac vi sinh vat, dic biét 1a vi
sinh vat wa man c6 kha ning tong hop PHA tir Truong Sa.

3.6. Pdc diém phé IR ciia PHA do chsing Salinicola sp. TSLT21 sinh ra

%T

2800 a0 0 2000 e 10 20 oo 0 S0 <00 a 3500 3000 2500 2000 1750 1500 1250 10600 75 B
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Hinh 7. Phé FTIR cia PHA chuan (trai) va PHA do chung Salinicola sp. TSLT21 sinh ra (phdi)

Két qua trén hinh 7 cho thay, pho FTIR cua PHA do chung Salinicola sp. TSLT21 sinh ra kha
tuong dong véi PHA chuan véi cac ciu tric tai cac dinh peak nhu sau: Peak phd tai 3264 cm'™
tuong tng voi nhom cacbonyl este (C=0) va tuong tu nhu peak cua PHA do chung Bacillus
cereus NDRMN sinh ra [13]; dinh peak 1533 cm™ twong tng nhém C-H, peak 1457 twong ung
nhom -CHs, cac peak tir 517-1183 cm™ lién quan dén lién két C-O ctia nhom ester [13]. Mot s6
peak tai 2925 cm'?, tir 1377,6-1457,05 ciing dic trung cho nhém C-H caa chudi polymer. Do hap
thu & khoang 1400-1500 ciing twong (g véi nhdm -CH,- kéo dai caa chudi va su ¢ mit cua
vong thom trong chudi, nhém C-O ¢6 mit trong chudi con thé hién ¢ do hap thu dao dong tir
1026-1273 cm® [6]. So véi PHA chuan (Sigma) c6 cac cdu tric tuong tu Vi cac peak tai 3441
cm? (nhdm -OH), 2934-2977 cm™; 1379-1453 cm™® (nhém CH kéo dai), 1026-1278 cm™® (nhém
C-0). Két qua nay ching té PHA do chung Salinicola sp. TSLT21 tao thanh twong ddng vé mit
ciu tric v6i PHA chuan (sigma). Phd FTIR ctia PHA nay ciing tuong tu phd FTIR caa PHA do
chung Halomonas elongate 2FF sinh ra [14].

4. Két luan

Chung vi khuan chiu man Salinicolas sp. TSLT21 phan Iap tir dao Truong Sa c6 diéu kién
sinh trudng toi vu ¢ 30°C, pH 7, nong d6 NaCl 7% vai nguon glucose va cao nam men 10 g/l.
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Chiing nay ciing c6 kha nang chiu man t6i 12%. O diéu kién tbi wu, chiung TSLT21 sinh tong hop
PHA t6i 30,9% so vai sinh khdi té bao khd véi do tinh sach 90,8%. PHA do chung TSLT21 tong
hop tuong dong vé mat cau tric véi PHA chuan. Trinh ty doan gen 16S rRNA cua ching
Salinicolas sp. TSLT21 duoc dang ky trén GenBank véi mé s6 OL577728.
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