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Sea and island areas are increasingly polluted by domestic waste. These
wastes are degraded slowly in nature because salt-tolerant
microorganisms have little ability to degrade organic matter. In order to
enhance the decomposition of these pollutants in the sea and islands, it
iS necessary to strengthen strains capable of decomposing organic
substances such as protein, starch, cellulose and tolerating high salinity.
Therefore, it is necessary to isolate strains of salt-tolerant bacteria
capable of decomposing these pollutants from seas and islands. This
study presents the results of determining some biological characteristics
of bacterial strains isolated from the soil of Spratly Islands and the
ability to decompose substances that are components of domestic waste
in seawater conditions. Of the 18 isolates, two are lactic acid bacteria,
three are Bacillus, and one is Priestia. All 6 strains have the ability to
degrade over 62-75% of protein, starch, and cellulose components after
5 days in seawater at laboratory conditions. The 16S rRNA gene
sequences of these strains are also registered on the GenBank.
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Ngay nhén bai: 16/02/2023 Khu vuc bién déo ngay cang bi 6 nhiém boi chat thai sinh hoat. Cac
. o chat thai nay bi phan huy cham trong tu nhién do céac vi sinh vat chiu
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Ngay ding:  23/5/2023 phan hiy cac chat 6 nhidm nay ¢ khu vuc bién déo can ting cuong cac
ching c6 kha ning phan huy cac chit hitu co nhu protein, tinh bot,
TU KHOA cellglose va chiu duoc d6 man cao. Do do, cﬁq phan lgp cac chung vi
khuan chiu man c6 kha niang phan hiy cac chat 6 nhiém nay tir ving
Truong Sa bién va hai dao. Nghién ctru nay trinh bay cac két qua xac dinh mot so
Vi khuin dic diém sinh hoc cua cac chiing vi khuan phan 1ap tir dat cia quan dao
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Protein hai chiing thudc nhém vi khuan lactic, 3 chung khac thudc chi Bacillus,
Cellulose 1 chung thudc chi Priestia. Ca 6 ching déu ¢6 kha ning phan hay trén

62-75% céac thanh phan protein, tinh bot, cellulose sau 5 ngdy trong
nudc bién ¢ diéu kién Phong thi nghiém. Trinh tu gen 16S rRNA cua
cac chung nay ciing dugc dang ky trén ngan hang Gen.
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1. Gigi thigu

Viét Nam co dién tich bo bién dai véi nhiéu dao 16n nho 1a nhitng canh quan thién nhién rat
dep. Tuy nhién, khu vuc bién dao ngay cang bi 6 nhiém badi cac chat thai sinh hoat 1a rac thai caa
ngudi dan, khach du lich. Céc chét thai sinh hoat nay c6 thanh phan chinh 1a cellulose (1€ cay,
canh 14 cdy), tinh bot (dd an thira, cac loai ci qua) va protein (thirc dn du thira cua nguoi dan, xac
cuia cac dong vat bién). Cac chat thai nay bi phan hiy cham & diéu kién bién dao do diéu kién
khic nghiét (nhiét o, nong do NaCl cao) [1]. Pat & ving bién dao cling nhiém man, it mun,
nhiéu cat s6i nén khong thuan loi cho hé vi sinh vat sinh song. Dic biét 1a cac vang dao xa bd,
viéc thu gom phan loai rac dé xur ly ciing gap khé khan do diéu kién di lai. Do do, viée nghién
clru tim ra cac ching vi khuan ban dia c6 kha nang phan hily nhanh cac thanh phan cua chét thai
hitu co 1a viéc 1am can thiét.

D3 c6 nhidu nghién ctru V& vai trd cua cdc vi sinh vat chiu man trong viéc xu ly cac chat thai
hiru co ¢ diéu kién nuéc man & mot sd vung bién trén thé gisi [2] — [5]. O Viét Nam, mot sb
chung ciing da dugc phan 1ap tir viing ven bién ¢ kha nang phan hily chat hiru co nhu cac chiing
P21, P3 va T9 [6] - [8]. Cac ching chiu man tir nwdc thai nha may ché bién thiy hai san thudc
cac chi Staphylococcus, Candida, Desulfovibrio ciing da dugc chung minh kha nang phan huy
céc chat hiru co trong méi truong nuéc man [1]. Tuy nhién, dén nay chua co nghién ctru nao
phan lap va danh gia kha ning phan hay cac chét hitu co ctia cac vi sinh vat phan 1ap tir cac dao
thuoc quan dao Trudng Sa. Bai bao nay trinh bay mot sé két qua vé phén 1ap vi sinh vét thudc
khu vuc quan dao Trudng Sa c6 kha ning sinh cac enzyme protease, cellulase va amylase (cac
enzyme tham gia chinh vao qua trinh phan huy protein, cellulose va tinh bt trong ng). Nghién
clru cling danh gia kha niang phan huy cac chat thai hitu co nhu protein, tinh bot, cellulose cua
mot s6 ching phan lap duogc, dinh danh mét s6 ching ¢6 kha ning phan hiy cao hon bang giai
trinh tuy doan gen 16S rRNA. Cac ching nay cling dugc dang ky trinh tu gen 16S rRNA trén
GenBank.

2. Vat liéu va phwong phap nghién ciu
2.1. Vit ligu

Mau dat gan vi tri xtr Iy chét thai chan nudi trén dao Truong Sa, huyén Khanh Hoa, Viét Nam
(8°38'46.56"Bic, 111°55'21.07"Dong). Cac miu duoc ldy theo phuong phap cua Abraham [9]:
Xac dinh 5 vi tri 1dy mau theo ddu X, khoang cach tir cac diém dinh dén trung tim 1a 50 cm.
Dung xéng gat bo 16p 1a cay ¢ trén va dao sau xudng 15 cm. M&i vi tri 1y khoang 300 g dét va
tron déu 5 mau dét, rdy qua ludi thép dé loai bo phan soi da kich thudc 16n ddng thoi dong nhat
mau. Cho dit vao chai thuy tinh v tring, mdi mau lay khoang 500 g dit. Ghi nhén, ky hiéu mau
va bao quan trong thing x6p co chira da gel dé duy tri nhiét do 4-8°C. Mau bao quan dén khi
mang vé phong thi nghiém (khoang 1 tuan) va phan tich ngay.

2.2. Phwong phap nghién cuu
2.2.1. Phan ldp cdc ching chiu médn ¢6 kha nang phdn hiy cde chat hiru co

Tir cac miu dét lay tir quan ddo Truong Sa, mau dugc lam giau trén modi trudong sir dung
100% nudc bién, bd sung cac chét khoang nhu KH2P04, MgSO4 va nguén C la tinh bot CMC,
gelatin 10%, chinh vé pH 6 bang HCI 0,1N. Sau 3 lan lam giau, mdi lan 1am giau nuoi ciy 5 ngay
& nhiét o 35°C, cac ching c6 kha ning phan hiy cac chét hitu co nay dugc cay gat trén moi
truong thach thuong. Cac chung da phan 1ap dugc danh gia hoat tinh phan giai protein, tinh bot,
gelatin bang cach do hoat tinh vong phan giai trén dia thach [3]. Kha ning chiu pH thap (pH méi
truong ban dau 1a 4), kha ning sinh bao tir, sinh khi va chiu man (NaCl 3%) ciing dugc danh gia
thong qua viéc do do duc danh gia kha nang sinh truong cua cac chung phan lap duoc.
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2.2.2. Xdc dinh hoat tinh phdn gidi protein, tinh bét va cellulose

Nubi cdy cac chung phan 1ap duoc trén méi trudng thach dia chira ngudn C 14 gelatin, tinh bot
va CMC tuong tng voi ndng do 10 g/l. Sau 48 h, hoat tinh phan giai cac chat dugc xac dinh bang
nhudém véi co chét twong tng 1a (NH,),SO, bio hoa, dung dich lugol (1% KI va 0,1% I,) va dung
dich Congo red 0,2% [10]. Po dwong kinh vong phan giai va duong kinh khuéan lac. Hoat tinh
phan giai cac chat dugc tinh theo cong thic [3]:

Puong kinh vong phén giai (D) — dwong kinh khuén lac(d)
Pwong kinh khuan lac (d)

Ham luong tinh bot, protein, cellulose (CMC) con lai dugc phén tich theo cac phuong phap
ctia Goni [11], Bradford [12], Kumar [13] twong tmg. Mau ddi ching 1a mau van b sung cac co
chat gelatin, tinh bot va CMC nhung khong c¢6 vi sinh vat.

Hoat tinh phan giai =

2.2.3. Ddc diém héa sinh cua ching

Céc dic diém hoa sinh nhu nhiét do, pH, kha ning chiu NaCl, 1én men cac ngudn C tao axit
dugc danh gia [14].

2.2.4. Dinh danh cac chung phan ldp dwoc

Céc ching c6 hoat tinh phan huy protein, tinh bot va cellulose cao duge dinh danh bang giai
trinh tw 16S rRNA. Céc chiing vi khuan duoc nudi cay trén dia thach dé tao cac khuan lac riéng ré.
Tir cac khuan lac, sinh khéi vi khuan duoc lay dé taich DNA tong sé theo kit Genomic DNA
Extraction. DNA tong s6 thu dugc duoc kiém tra bang dién di trén gel agarose 1% trong dém TAE
1X. Cac doan DNA tong s6 du diéu kién duoc str dung lam khuon dé nhan doan gen 16S rRNA.

DNA téng s6 duoc dung dé 1am khuon nhan doan gen 16S rRNA véi cac thanh phan gém
primers (F/R), Tag polymerase, DNA, Buffer, dNTP, H,O. Phan tng PCR dugc thuc hié¢n theo
quy trinh 35 chu ky nhu mé ta trude day [14], sir dung cap moi 27F (5'-AGAGTTTGATCCTGG
CTCAG-3') va 1492R (5'-GGTTACCTTGTTACGACTT-3'). Cac san pham PCR duoc 1am sach
bang kit 1am sach RNA. San phiam sau khi 1am sach dwoc giri di giai trinh ty trén thiét bi
lllumina. Str dung phan mém Blast dé so sanh trinh ty trén ngan hang gen va phin mém Mega6
dé xay dung cay phat sinh chung loai. Cac ching duoc lya chon dugc ding ky ma sb trén ngan
hang gen NCBI.

3. Két qua nghién ctru

3.1. Phén lp va dinh danh cdc chiing vi khudn cé khd néing phén hiiy cdc chit hiru co trong
nwoc man

3.1.1. Phan ldp

V6i muyc dich tim ra cac chung chiu man c6 kha ning phan hity chét hitu co trong diéu kién
bién dao, tir caic mau dét/chat thai chin nudi ngoai dao Trudng Sa, cac ching chiu min c6 hoat
tinh phan giai cac chat hitu co (xellulose, tinh bot, protein) da dugc phan lap. Tir 3 miu dat va 2
mau chat thai chin nuéi, 18 chung vi khuin di duoc phén 1ap trong d6 c6 9 ching tir mau dat ky
hiéu TSS1- TSS9, 9 ching tir mau chét thai chin nudi ky hiéu TSB1-TSB4 va TSL3-TSL7.
Trong d6, ddc diém ctia cac ching dugc thé hién trén Bang 1.

Két qua trén Bang 1 cho thdy tat ca cac chung phan 1ap duoc déu chiu man, sinh truong ¢ nong
d6 NaCl 3% (nudc bién ngoai ddo Trudng Sa). Hau hét cac chung phan 1ap duoc déu 6 kha nang
phan giai tinh bdt, cellulose, protein ¢ cac mirc d§ khac nhau. Mot s6 chung trong s0 d6 c6 kha
nang sinh bao tir, chju dugc pH4. Trong sé d6, TSS9, TSB2, TSB3, TSL5, TSL6, TSL7 (Hinh 1) ¢6
hoat tinh phén hity cac co chat nay t6t hon s& duoc Iya chon cho cac nghién ciru tiép theo.
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Bang 1. Mot $6 dac diém cia cac chung phan ldp dwoc

Ky hiéu Phéan gidi Phan gidi Phan gidi Kha nang Kha niang Kha ning Kha ning
chiing tinh byt Cellulose gelatin  sinh bao tit chju axit (pH4) sinh khi chju NaCl (3%)

TSS1 ++ + + K K K C
TSS2 ++ ++ ++ K K K C
TSS3 + - +++ K K K C
TSS4 + ++ + K K K C
TSS5 ++ + + C K K C
TSS6 + - +++ K K C C
TSS7 ++ + + K K K C
TSS8 + ++ ++ K C C C
TSS9 +++ +++ ++ C C K C
TSB1 ++ ++ +++ K K C C
TSB2 +++ +++ +++ C K K C
TSB3 +++ +++ +++ C C C C
TSB4 ++ ++ ++ C C C C
TSL3 + + - K K K C
TSL4 + + - K K C C
TSL5 ++ + ++ K C C C
TSL6 +++ ++ +++ C C K C
TSL7Y +++ +++ +++ K C K C
Ghi chii: +++: Phdn gidi manh; ++: Phdn gidi trung binh; +: Phdn gidi thap, -: Khéng phdn gidi.

K: Khong, C: Co

Hinh 1. Khd ndng phén gidi gellatin (a), CMC (b) va tinh bt (c) ciia mét s6 ching
3.1.2. Dinh danh cac chiing

Viéc dinh danh céac chung dya vao két qua nhuom Gram, quan sat hinh thai té bao va giai trinh
tu doan gen 16S rRNA. Sau khi giai trinh tu doan gen 16S rRNA, so sanh trén ngan hang gen
NCBI bang cong cu Blast cho thay trinh tw doan gen 16S rRNA cia ching TSB2 twong dong
100% voi cac chung thudc chi Bacillus nhu Bacillus thurigiensis IAM 12077 (NR043403); B.
thurigiensis ATCC 10792 (NR114581); B. thurigiensis 101235 (NR112780). Do do, ching nay
thudc loai B. thurigiensis va dat tén 1a B. thurigiensis TSB2. Trinh ty 16s rRNA cua chung TSB3
tuong dong 100% vai cac loai Bacillus subtilis nhw DSM 10, ITAM 12118; twong dong 99% véi
trinh tu 16S rRNA cua cac chung Bacillus subtilis NBRC 13719; BCRC 10255. Ching TSL6 co
trinh ty doan gen 16S rRNA tuong déng 100% véi trinh ty doan gen 16S rRNA cuia cac chung
Bacillus subtilis DSM 10; TAM12118; JCM 1465 va tuong dong cao nhit voi chung B.
tequilensis 10b. Ching TSS9 c6 trinh ty 16S rRNA tuong dong cao nhat 96% véi cac ching
thudc loai Priestia megaterium (truée day 1a Bacillus megaterium) nén ching nay xép vao chi
Priestia va ky hiéu la Priestia sp. TSS9. Chung TSL5 ¢6 trinh ty doan gen 16S rRNA tuong dong
100% vai trinh ty 16S rRNA cua cac chung Lacticaseibacillus casei NBRC 15883; DSM 20011
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va dugc dat tén 1a Lacticaseibacillus casei TSLS. Trinh tu doan gen 16S rRNA cua ching TSL7
tuong dong 99% voi cac ching thudc chi Lentilactobacillus nén dugc dat tén Ia
Lentilactobacillus sp. TSL7. Cay phat sinh chiing loai cta cac ching phan 1ap dugc va cac cac
chung lién quan gﬁn glii dugc thé hién trén Hinh 2. Cac vi khuén phan lap dugc chu yéu thudc
cac chi Bacillus va nhom vi khuin lactic. Pay ciing 13 cac chi chiém wu thé trong méu
Metagenomic ctia dao Truong Sa Ldon va Song T Tay. Cac chung thudc chi Bacillus, dac biét
loai Bacillus subtilis va Bacillus tequilensis 1a cac vi sinh vat tiém ning cho viéc chdng chiu cac
diéu kién khac nghiét va c6 hoat tinh phan giai cac chat nhu protein, cellulose va tinh bot cao
[14] - [17].

Bang 2. Tén goi va md s6 trén GenBank ciia mét s6 ching phén ldp dwoc

T Ky hiéu chiing Tén chiing Mai so trén GenBank
1. TSS9 Prestia sp. TSS9 0Q120586
2. TSL5 Lacticaseibacillus sp. TSL5 ONB891142
3. TSL7 Lentilactobacillus sp. TSL7 ONB891133
4, TSB2 Bacillus thurigiensis TSB2 ONB891132
5. TSB3 Bacillus subtilis TSB3 ON891134
6. TSL6 Bacillus subtilis TSL6 OL757727

Priestia megaterium DSM32
Priestia megaterium IAM13418
Priestia megaterium ATCC 14581
Priestia megaterium 15308
Priestia sp. TS59
Lacticaseibacillus sp. TSL5
Lacticaseibacillus casei NBRC15883
Lacticaseibacillus paracasei ATCC25302
Lacticaseibacillus casei DSM20011
Lentilactobacillus parakefiri JCM 8573
Lentilactobacillus parakefiri NBRC15890
Lentilactobacillus buchneri JCM1115
Lentilactobacillus sp. TSL7

Bacillus thurigiensis NBRC101235
Bacillus thurigiensis |1AM 12077
Bacillus thurigiensis ATCC 10792
Bacillus thurigiensisn TSB2
Bacillus pumilus ATCC 7061
Bacillus subtilis TSB3

Bacillus subtilis BCRC10255
Bacillus subtilis [AM 12118

Bacillus tequilensis 10b
Bacillus subtilis DSM10
Bacillus subtilis NBRC 13719
Bacillus subtilis TSL6

LT

0,01

Hinh 2. Cay phat sinh chung loai cac ching phan ldp dwoc tir dao Truong Sa

Két qua nhan duogc cho thiy cac ching c6 kha ning phan hay tét cac chit thai hitu co chiu
min chi yéu thuéc cic chi Bacillus va nhém vi khuan lactic (Lentilactobacillus va
Lacticaseibacillus). Cac vi khudn thudc chi Bacillus co hoat tinh phan hily cac chit hiru co cao,
sinh bao tir. Chung TSB2 thudc loai Bacillus thurigiensis dugc sir dung nhu tac nhan kiém soat
sinh hoc diét 4u trung cua cac loai c6n tring c6 canh. Nhém Lactobacillus tao méi truong c6 pH
thap dé wc ché cac vi khuan gy thdi phat trién, han ché gay mui. Pay 1a cac ching ciing di duoc
chtng minh c6 kha ning phan huy céac chit hitu co va chiu dugc ndng do axit cao (pH thap), chiu
duoc nhiét d6 cao, néng d6 mudi cao. Céc ching nay cling dugc quan sat hinh thai té bao dudi

http://jst.tnu.edu.vn 104 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 228(10): 100 - 108

kinh hién vi dién tir quét (SEM) (Hinh 3). Cac ching duoc ding ky mi sb trén ngin hang gen
nhu trinh bay trén Béng 2.

Hinh 3. Hinh thdi té bao cdc ching TSB2 (a); TSB3 (b); TSL6 (c), TSS9 (d), TSL5 (e), TSL7 (f)

3.2. Anh hwéng ciia mét sé yéu té moi trwong dén sinh truwéng ciia cdc chiing

Dé xac dinh anh huéng cia cic yéu t6 méi trudng dén sinh truong cua cac ching, 6 ching
duoc lya chon duogc nuodi cay trong moi truong LB & cac diéu kién nhiét d, pH, nong do NaCl
khac nhau va tién hanh do d6 duc (ODgoonm) sau 48 gio. Két qua duoc tﬁnh bay trén Hinh 4.

Anh brémg cita pH.

25 Anh hueng cia nhiét d

<TSB2 1889 THLS =TSL7 ~TSL§ ~TsE3

A [y

mTSB2 mTSS9 =&TSL5 wTSL7  =TSL6  nTSB3 15

B —

i

ODggonm
OD gmm

0.5

N

LR T RN AR RTTRTERRTRRFTRFTRNINCY sl

50 Nhiét & (C)

Anh huéng ein NacCl

=TEB2 " TSS9 wTSLS = TSL7 -TSL6 A TEBA

-

MM
M-

0.5

e

acC'l (%%)

Hinh 4. Anh hieong ciia nhiét dé (a), pH (b) va nong d@é NaCl (c)

Két qua trén Hinh 4 cho thdy yéu t6 nhiét d6 va ndng d6 NaCl anh huong 16n dén su sinh
truéng cua cac chung. Dai nhiét do tir 25°C - 40°C phu hgp cho sinh trudng ciia cic chung.
Chung TSB3, TSL6 c6 thé sinh truong tot & nhiét d6 50°C, ndong do NaCl 7%. Diéu kién sinh
truong toi wu ddi véi ching TSB3 va TSL6: 40°C, NaCl 7%, pH 6. Cac chung TSB2, TSL5,
TSL7 va TSS9 c6 thé sinh truong & nhiét do 25 - 40°C, ndng d6 NaCl < 5%, pH 5 -8; ching
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TSL5, TSL7 chiu dugc pH4, diéu nay ciing phu hop véi dic tinh cua 2 chung thudc nhom vi
khuén lactic nén c6 kha nang chiu axit tdt hon cac vi khuan khéc; diéu kién sinh truéng t6i wu ddi
voi chung TSB2, TSLS, TSL7, TSS9: 35°C, NaCl 3%, pH 7. Két qud nay ciing phu hop vdi cac
nghién ctru trude ddy vé cac chung thudc chi Bacillus va nhom vi khuan lactic [14], [18]-[20].
Chung Bacillus tequilensis G9 c6 kha ning sinh truéng & pH 5, nhiét do 40°C [19].

3.3. Pdnh gid khd ning phén hiiy chit hitu co trong nuwdc bién

Bang 3. Khd ning phdn hity cdc chat hitu co trong nieée man cia cde ching

K¥ hiéu Ham lugng protein (g/1) Ham lugng tinh bot (g/1) Ham luwgng CMC (g/1)
c{lﬁn-g Ban . .. Phanhiy Ban .. Phinhiy Ban . Phin hiy
dau : (%) dau ¥ (%) dau : (%)
TSB2 10 2,82+0,11 71,8 10 3,76 +0,21 62,4 10 2,82+ 0,22 71,8
TSB3 10 2,25+0,13 77,5 10 3,44+0,22 65,6 10 2,73+ 0,14 72,7
TSS9 10 2,95+0,21 70,5 10 2,45+0,12 75,5 10 2,49+ 0,15 75,1
TSL5 10 2,34+0,18 76,6 10 2,77+0,11 72,3 10 3,58« 0,16 64,2
TSL6 10 3,52+0,12 64,8 10 2,82+ 0,13 71,8 10 235+0,12 76,5
TSL7 10 3,78+0,22 62,2 10 2,61+0,24 73,9 10 3,72+0,11 62,8
b/C 10 9,38+0,23 6,2 10 9,45+0,22 5,5 10 9,78+0,25 2,2

Kha nang phén huy cac chat hiru co trong nude bién duoc danh gia thong qua sy thay d6i ham
luong cac chat ban dau (tinh bot, cellulose, gelatin) khi nu6i ciy vi sinh vat trong nudc bién &
diéu kién phong thi nghiém. Nuéi cdy cac ching vi khuan TSB2, TSB3, TSS9, TSL5, TSL6 va
TSL7 trong méi truong nude bién ¢ chira 10g/1 mdi loai co chat tinh bot CMC va gelatin. Mau
dbi ching ¢ bod sung co chat nhung khong bd sung vi sinh vat (VSV). Sau 5 ngay nudi lac 200
vong/phit & 35°C, cac mau duoc iy ra va phan tich ham lugng tinh bot, gelatin va CMC con lai
theo phuong phap Goni [11], Bradford [12] va Kumar [13]. Két qua vé kha nang phan hay chit
hitu co trong nude bién cua cac chung dwoc trinh bay trén Bang 3.

Két qua trén Bang 3 cho thiy 6 chung phan lap duoc déu c6 kha niang phan huy tdt chat thai
hitu co trong didu kién nudc bién, % phan huy dat 62% - 75%. Sau 5 ngay nudi cdy, % phéan huy
protein cao nhat 77,5% (ching TSB3), thip nhat 1 62,2% (chung TSL7). Véi co chit tinh bot, %
phan hiy ting tir 62,4% dén 73,9% tuong g véi chung TSB2 va ching TSL7. Véi co chat
CMC, chung TSS9 phan huy manh nhat dat 75,1% trong khi chung TSL7 chi phén huy duoc
62,8% v6i nong d6 ban dau 10g/1. Nhin chung, cac chung déu c6 kha ning phan huy tit ca cac co
chat protein, tinh bot, xellulose v6i cac mirc d§ tir 62%. Mau ddi ching cling c6 sy giam nhe vé
khéi lugng céc co chat, co the do qua trinh phan huy ty nhién hoéc do sai s0 trong qua trinh phan
tich. P4 c6 nhiéu cong bd vé kha ning phan hay cic hop chét hitu co cua cac chung thudc chi
Bacillus nhu chung Bacillus tequilensis G9 c6 kha nang phan huy lignin ctia rom ra do sinh
enzyme celllulase [19].

4. Két luan

Nghién ctr d3 phén 1ap, dinh danh va danh gi4 kha ning phan hay mot sé chit hitu co cua 6
ching wa man tu quén dao Truong Sa. Cac chung TSB2, TSB3, TSL6 thudc chi Bacillus, hai
ching TSLS, TSL7 thugc nhom vi khuén lactic, chung TSS9 thugc chi Priestia (trudc day dugc
xép vao chi Bacillus). 6 chung c6 kha ning sinh truéng & pH thap. Diéu kién sinh truéng t6i wu
ddi véi chung TSB3 va TSL6: 40°C, NaCl 7%, pH 6; ching TSB2, TSL5, TSL7, TSS9: 35°C,
NaCl 3%, pH 7. Céac ching c6 kha ning phan hity dong thoi cac co chat tinh bot, gelatin va
CMC; % phan huy cao nhat dat 75% - 77% sau 5 ngdy nudi ciy véi ndng do co chit 10g/l trong
nuéce bién ¢ didu kién phong thi nghiém.
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Lo1i cam on

Bai bao dugc hoan thanh voi sy hd tro vé kinh phi cua dé tai cap Bo Qudc phong: “Nghién
clru, ung dung cong nghé vi sinh xur ly chat thai hiru co gay 6 nhlem moi trudng, phu hop voi
diéu kién tu nhién tai mot sb déo thudc quan dao Truong Sa”, Ma s6: KCB-TSO05.
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