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TOM TAT

Polystyrene (PS) la logi nhua nhiét déo duge sir dung phé bién véi
nhitng ddc tinh tién loi va gia thanh re. Tuy nhién, lwong rdac thdi tir
logi nhwa nay dang ngay cang gia tang ¢ mirc dang bdo dong va gdy
ra nhiing tac hai dén méi truong ciing nhie sire khée con nguwoi. Nghién
cieu nay nham muc dich phan lgp va tuyén chon cdc chiing vi khudn cé
kha nang phdn hiy nhya PS trong diéu kién phong thi ‘nghi¢m. Nghién
cieu cho thdy, 15 chiing vi khudn phdn ldp cé thé ton tai trong méi
truong Basal salt medium cé bo sung 0,1% bot nhua polystyrene. Hai
chung CT26 va CT10 chi phat trién sinh khoi manh tai vi tri c6 dat
tam nhwa polystyrene trén méi truong thach. Pong thoi, hai ching vi
khudn nay co kha nang lam gzam khoz leong bot nhwa lan leot la
42,12% va 34,08% sau 28 ngay nudi cay trong moi truong long. Két
qua gidi trinh tw gene 16S rRNA cho thdy hai ching CT26 va CT10
dwoc xdc dinh lan luot la Cronobacter sakazakii va Pseudomonas
aeruginosa voi do tuwong dc”;ng dat lan ot 1a 99,85% va 100%.

Tir khéa: Hop xop nhwa PS, nhiea polystyrene, phin hity sinh hoc, vi
khuadn

ABSTRACT

Polystyrene (PS) is a commonly used thermoplastic with convenient
properties and low price. Nevertheless, the amount of waste from this
type of plastic has been alarmingly increasing and creating negative
impacts on the environment and humans. This study aimed to isolate and
select bacterial strains that have the capability of degrading PS plastics.
Fifieen isolated bacterial strains were found to survive in a Basal salt
medium supplemented with 0,1% PS plastic powder. Research results
showed that the two strains CT26 and CT10, only developed substantial
biomass at the location where polystyrene plastic sheets were placed on
an agar medium. At the same time, these two bacterial strains were
found to possess the PS degrading ability through the weight loss of
plastic powder by 42.12% and 34.08%, respectively, after 28 days of
culture in the liquid environment. The results of 16S rRNA gene
sequencing showed that the two strains CT26 and CT10 were identified
as Cronobacter sakazakii and Pseudomonas aeruginosa, respectively,
with similarities reaching 99.85% and 100%, respectively.

Keywords: Bacteria, biodegradation, PS foam box, polystyrene plastic
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1. GIOI THIEU

Nhua polystyrene (PS) 1a mot loai nhya nhiét
déo da va dang sir dung rt phd bién trong doi sdng
sinh hoat hing ngay véi dic tinh bén, da dang va tién
dung. D6i vé6i cac nganh cong nghiép, nhya PS phd
bién boi dic tinh hiru ich, chi phi thap, trong luong
nhe, dé san xuat tinh linh hoat, hiéu suét nhiét va
kha nang chong am. Tuy nhién, theo Ho et al. (2018)
vi ddc tinh bén nén nhya PS rat khé bi phan huy
ngoai moi truong sau khi thai bd. Monomer cua PS
1a styrene, c6 cong thirc la CsHs-CH=CH, la mdt
trong nhimg loai monomer c6 vong thom, 1an dau
tién duoc chiét xuat vao thé ky 19 tir qua trinh chung
cAt storax, mot loai nhua thom ty nhién. Nhua PS ¢
thé chia thanh 3 loai phu thudc vao nhu cau st dung
bao gdm: nhya PS thong dung (general purpose
polystyrene — GPPS) c6 dac tinh vat 1y gion, chiu va
dap kém va c6 d9 trong nhu thiy tinh; nhya PS chiu
va dap cao (high impact polystyrene - HIPS) c6 d¢
bén cao; nhya PS gidn né (expandable polystyrene -
EPS) la loai nhya dang x0p phd bién, co dic tinh
cach nhiét do céu tao x6p ¢6 hon 95% 1 khong khi
(Salisu & Maigari, 2022).

Nhu ciu sir dung céc san phim nhya ding mot
lan hién nay rat 16n dan dén luong rac thai nhua
ngdy cang tang, cac loai nhya nay thuong khong thé
tai ché va s& bj tich tu trong mot thoi gian dai. Sy
tich tu va xdm nhap cta cac san pham phan hity nhwa
vao chudi thire an ¢6 thé gay ra cac van dé sirc khoe
nghiém trong cho cé con nguoi va dong vat (Gilami
et al., 2023). Do do6, nghién ctu dwoc thuc hién
nham tuyén chon vi khuan c6 kha ning phan huy
nhua PS tir mau dit bii rac trén dia ban thanh ph
Can Tho. Nhya PS d3 duoc ching minh la dugc
phan huy bdi Pseudomonas aeruginosa, Bacillus
megaterium,  Rhodococcus  ruber,  Serratia
marcescens, Staphylococcus aureus, Streptococcus
pyogenes va cac ching vi khuan khac (Amobonye
etal., 2021). Két qua tir nghién ciru ciia Sekhar et al.
(2016) voi cac chung vi khuan chi ra ring
Enterobacter sp. 1a ching co ti 1& giam khdi lugng
cao nhét 12,4% HIPS (c6 chita decabromodiphenyl
oxide va antimon trioxide dugc téng hop trong
phong thi nghiém) 1a ngudn carbon duy nhét bi mat
trong vong 30 ngay khi st dung chung phan lap. Su
phan huy sinh hoc cta nhya do vi khuan xay ra khi
ching c6 thé sir dung nhya lam ngudn carbon dé
phat trién. Qua trinh phan huy sinh hoc PS bét dau
khi vi sinh vat bit diu phat trién trén bé mat PS va
tiét ra enzyme cuia chiing dé phan hity polymer thanh
cac manh phan tir nhé hon 1a oligomer va co thé 1a
monomer, styrene c¢6 thé dugc sir dung nhu mot
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ngudn carbon cho sy ting trudng boi mot sb vi sinh
vat (Ho et al., 2018).

2. PHUONG PHAP NGHIEN CUU
2.1.

Méu dat duoc thu thap tai bii rac Co Do
(10°05'12.1"N, 105°27'52.7"E) va bai rac Hung Loi
(10°01'07.4"N, 105°46'12.3"E) trén dia ban thanh
phé Can Tho. Hat nhya duoc mua tir dia chi duong
Xuan Théi Thuong 3, t6 16, ap 1, xd Xuan Théi
Thuong, Hoc Mén, thanh phd H6 Chi Minh. Hop
nhya dugc mua tai cira hang Thu Mart (126, dudng
30/4, phuong An Phu, quén Ninh Kiéu, thanh phd
Can Tho), hop x6p dugc mua tai ctra hang ban 1é
bao bi Chiéu Thuy (162, duong Tran Ngoc Qué,
phuong Xuan Khanh, quan Ninh Kiéu, thanh ph
Cén Tho).

Vit li€u nghién ciru

Mbi truong phéan lap vi khuin Nutrient Agar
(NA): peptone (6 g/L), meat extract (1 g/L), yeast
extract (2 g/L), NaCl (5 g/L), agar (20 g/L). Moi
truong Basal salt medium (BSM) duoc str dung theo
nghién ctru ciia Kim et al. (2021), bao gom:
Na,HPO,4.7H,0 (12,8 g/L), KH,PO,4 (3 g/L), NaCl
(0,5 g/L), NH4C1 (1 g/L), MgSO4 (0,24 g/L), CaCl,
(0,011 g/L).

2.2. Phuong phap nghién ctru
2.2.1. Phdn ldp vi khuan

Thu mau

Miu dat dugc thu tir 2 béi rac & Co D6 va Hung
Loi trén dia ban thanh phd Can Tho, mdi dia diém
thu 3 miu dat. it dwoc thu & d6 sau khoang 3 — 5
cm, dat & gan vi tri c6 cac hop xdp dang bi phan hity
hodc bén dudi cac hop x6p dang trong qua trinh
phan huy, c6 dan nhan ghi thoi gian thu va dia diém
liy mau.

Xur Iy mdu

Piét duoc can 1 g va cho vao binh tam giac c6
dung tich 50 mL da khir trung, thém 9 mL nudce cét
khu trung, day binh bang gidy bac. it binh tam giac
1én may khudy tir ' trong 30 phut va dé lng trong 1
gi0. Pha loang mau bing cach hat 1 mL dung dich
goc cho vao 9 mL nude cat khir tring, 1an luot pha
lodng dén ndng do 107 sau d6 hut 50 uL & mdi nong
do ca?iy trai trén dia thach moéi truong NA.

Phan ldp vi khudn

Sau 48 gio céy trai, cac khuén lac trén dia thach
¢6 sy khac nhau vé hinh dang, kich thudc, mau sdc
dugc cdy chuyén ra dia thach méi truong NA méi,
sau do tiép tuc cay chuyén nhiéu lan cho dén khi
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nhan duoc chung thuan (kiérp tra d6 thun bang
cach danh gia hinh dang khuan lac va quan sat vi
khuan dudi kinh hién vi quang hoc).
2.2.2. Tuyén chon so bé cdc ching vi khudn cé
kha nang phan hiy nhya PS

Céc ching vi khuan duoc chuyén vao timg 6ng
nghiém méi trudng BSM 16ng c6 thé tich 10 mL va
¢6 bd sung 1 g/L bot nhya polystyrene lam ngudn
carbon duy nhét, mat sd dugc déng nhét 1a 6 log
CFU/mL. Cac 6ng nghiém dugc 0 ¢ diéu kién nhiét
d6 28°C trong vong 7 ngdy, sau dé tién hanh xac
dinh mat s dé danh gia kha nang sinh truéng cua vi
khuan trong méi truong.

Mat s6 vi khuan dugce xac dinh bang phwong
phap dém sdng nho giot ciia Hoben & Somasegaran
(1982): sau 7 ngay, dung dich BSM trong Ong
nghiém dugc pha lodng bang cach hut 1 mL dung
dich cho vao ong nghiém chita 9 mL nudc cat khir
trung, thuc hién 1an luot dén ndng d6 1075, sau d6
tién hanh hat 10 pL tir dung dich da pha lodng nho
ting giot riéng biét 1én bé mit moi trudng sao cho
giot dung dich khong bi chdy lan ra xung quanh.

Céng thirc tinh mdt s6:

Mat s6 vi khuan (CFU/mL) = A x B x 100

Trong do:

A: s6 khuén lac trung binh dém duoc

B: hé s6 pha lodng

100: hé sb chuyén dbi tir 10 pL dén 1 mL

Nhing chung vi khudn co thé phat trién duoc
trong moi truong BSM ¢6 b6 sung nhya duogc chon
dé tiép tuc thyc hién cac thi nghiém ti€p theo.

2.2.3. Khao sat kha nang phan hiy bot nhywa PS

cua cdc chung vi khudn

Bot nhua PS dugc xr ly bang cach sir dung may
xay d¢ xay nho hat nhya nguyén sinh, loc min bang
ray c6 kich thude 10 khoang 0,1 mm dén 0,5 mm.

Cac ching vi khuén duoc cho lan lugt vao timg
ong nghiém chira san 10 mL moi truong BSM long
¢6 bo sung 1 g/L bot nhua polystyrene lam ngudn
carbon duy nhat. Cac éng nghiém duoc u & 28°C va
ghi nhén chi ti€u sau 28 ngay. Thi nghiém dwgc bd
tri hoan toan ngau nhién v&i 3 lan lip lai. Ong
nghiém ddi chimg am 1a dng nghiém chi chira moi
truong BSM va bot nhya PS, khong chira vi khuan.

Xéc dinh khéi luong bt nhua sau 28 ngay: Bot
nhya trong éng nghiém c6 khdi luong nhe, ndi 1én
trén bé mit dung dich, thu nhan bot nhya bz?mg cach
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rot dung dich ra gidy loc da sdy kho va xac dinh
trude khdi lugng, sau d6 siy kho va tién hanh can
khéi lugng téng. Khéi luong bot nhya b:fmg khéi
lwong téng sau khi sy trir khéi luong cua gidy loc.

Cong thirc xac dinh lwgng bot nhwa hao hut:

Wo—-Wy

w = x 100

0
Trong d6:

W: lugng bt nhya hao hut (%)

Wo: khéi lwong bot nhya ban dau (mg)

W ,: khéi lugng bot nhua sau thi nghiém (mg)

Dua vao két qua lugng bot nhya hao hut, ta danh
gia kha nang phén huy nhwa PS cua cac chung vi
khuan, sau d6 tuyen chon nhiing chung vi khuan c6
hoat tinh cao dé thuc hién thi nghiém tiép theo.

2.2.4. Khao sat kha nang phdan hiuy manh hop
nhya PS

Hop nhya PS 1a san phém nhya c6 dic tinh
mong, dai dwoc cit thanh cac manh c6 kich thudc 1
x 1 cm, khir tring bing cach ngam trong cdn 70%
trong vong 30 phut va dé kho trong ti cdy vo tring.
Que cdy dugc dung dé 1iy mot lugng khuén lac vi
khuén 1an luot cho vao dng nghiém c6 chira sin 10
mL moéi truong BSM long da khir tring, dong nhat
mau bang may vortex. Micropipette duoc dung dé
hut 50 pL dich huyén phu vi khuén trai trén dia petri
mdi truong BSM thach. Sau do, cac manh hop nhya
PS (ngudn carbon duy nhat) dugc dit 1an luot 1én bé
mat méi trudong. Thi nghiém dugc bd tri ngau nhién
v6i 3 1an lap lai. Panh gia sy hinh thanh khuan lac
phan ria ciia manh hop nhya sau 28 ngay.

2.2.5. Khdo sat kha nang phdn hiy manh hop

xop nhia PS

Hop xOp nhya PS 1a mot loai san pham pho blen
dung trong bao quan thyuc pham, ¢ dic dlem x6p
nhe, ¢6 cau tric 1a cc hat gidn no. Hop xdp trong
thi nghiém nay dugc cat thanh cic manh co kich
thude 3 x 3 cm, khir trung bang cach ngam trong con

70% va dé kho trong ta cdy. Micropipette dugc dung
dé hut 50 pL dich huyén phu vi khuén trai trén dia
petri c6 san modi trudng BSM thach. Sau d6, cac
méanh hop nhya PS (ngudn carbon duy nhét) dwoc
dat 14n luot 1én bé mat moi treong. Thi nghiém duoc
b6 tri ngéu nhién véi 3 1an 1ap lai. Danh gia sy hinh
thanh khuan lac phan ria cia manh hop nhya sau 28
ngay. Sau 28 ngay, ta quan sat va ghi nhan su hinh
thanh khuan lac xung quanh manh hop x6p.
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2.2.6. DPinh danh ching vi khudn c6 kha ndng
phan hiy nhya PS

Chung vi khudn c6 kha nang phan huy nhua PS
cao nhit sau khi duoc tuyén chon tir thi nghiém trén
dugc chon dinh danh d&én muc d6 loai bang phuong
phap giai trinh ty ving gene 16S rRNA va ddi chiéu
voi dir lidu trén trang website National Center for
Biotechnology Information (NCBI). Cip mdi tong
27F va 1495R (Weisburg et al., 1991) dugc sir dung
voi trinh ty nhu sau:

27F: 5GAGAGTTTGATCCTGGCTCAG3’
1495R: S’CTACGGCTACCTTGTTACGA3Y’

Chu trinh PCR c¢6 3 giai doan: Giai doan 1 ¢c6 1
chu ky bién tinh & nhiét d6 94°C trong thoi gian 4
phut; giai doan 2 ¢6 35 chu ky, mdi chu ky bao gdm
3 bude nho: bién tinh & nhiét do 94°C trong 45 gidy,

Tip 60, S6 64 (2024): 50-59

bét cip ¢ 53°C trong 45 gidy, kéo dai & nhiét do
72°C trong 1 phut; giai doan 3 c6 1 chu ky kéo dai
0 nhiét 46 72°C trong 7 phut.

Tur két qua giai trinh tu, ta so sanh trinh tur voi
ngan hang gene NCBI bang cong cu BLAST dé xac
dinh chung vi khuan. Két qua giai trinh tw duoc dung
d€ kiém tra do6i ching voi cac thir nghiém sinh hoa
nham xac dinh mac d6 loai cia ching vi khuan.

3. KET QUA VA THAO LUAN

3.1. Két qua phan 1ap vi khuén

Tir mau dat thu thap tai hai bii rac C& Do va
Hung Loi trén dia ban thanh phd Can Tho, 28 ching
vi khuén di duoc phén 1ap. Pa s6 khuan lac c6 hinh
dang tron (96,4%), con lai c¢6 hinh dang khong déu
(3,6%). Kich thudc cac khuin lac sau 48 gio dao
dong tir 1 dén 4 mm.

Hinh 1. Hinh thai khuén lac va té bao ciia mét sé chiing vi khuin

Ghi chu: A: chung CTI; B: ching CT2; C: chung CT11

Két qua nhudém Gram va quan sat dudi kinh hién
vi quang hoc ¢6 d6 phong dai 1000x cho thay c6 26

chung vi khu?m Gram am (chiérq 93%) va co hai
chung vi khuan Gram duong (chiém 7%), hinh que
chiém 71% va hinh cau chiém 29% (Bang 1).



Tap chi Khoa hoc Pai hoc Can Tho

Bang 1. Pic diém hinh thai cia cic chiing

vi khuin
. . . Puwon
STT Chunxg vi Hinh Gram kinlgl
khuan dang

(mm)

1 CT1 Que - 1-2
2 CT2 Que + 3-4
3 CT3 Que - 1-1,5
4 CT4 Que - 1,5-3
5 CT5 Que - 3,5-4
6 CT6 Cau - 1-2
7 CT7 Cau - 2-3
8 CT8 Que - 3,5-4
9 CT9 Que - 2,5-3
10 CT10 Que - 3-5
11 CT11 Cau + 1,2-1,5
12 CTI12 Cau - 1-1,5
13 CT13 Cau - 1,5-2
14 CT14 Que - 3-4
15 CT15 Que - 1-1,5
16 CT16 Que - 3-3,5
17 CT17 Cau - 3-3,5
18 CT18 Que - 3-3,5
19 CT19 Que - 3-3,5
20 CT20 Que - 3-4
21 CT21 Chu - 2-2.5
22 CT22 Que - 1,5-2,5
23 CT23 Que - 3-3,5
24 CT24 Que - 3-3,5
25 CT25 Cau - 1-1,5
26 CT26 Que - 2-3
27 CT27 Que - 3-3,5
28 CT28 Que - 3,5-4

3.2. Két qua tuyén chon so b cic chiing vi
khuan c6 kha ning phéan hiy nhua PS

Hai muoi tam ching vi khuan sau khi d phan
1ap dugc @ trong mdi truong BSM 1ong ¢6 bd sung
1 g/L bot nhwa PS 1am nguon carbon duy nhét, mat
s6 ban dau dugc xac dinh 14 6 1ogCFU/mL. Sau thoi
gian 7 ngdy, mat sd dugc xac dinh trén moi truong
NA. Két qua thong ké trong Bang 2 cho théy, sau 7
ngdy nudi cdy, mat s6 vi khudn c6 su chénh léch
gitta cac nghiém thirc, voi cac gia tri dao dong tir 6
dén 8,96 logCFU/mL, trong d¢6 CT10 la chung vi
khuan dat cao nhét va khac biét ¢6 y nghia thong ké
so v&i cac nghiém thirc con lai & mtc y nghia 5%.
Diéu nay chimg to ching vi khuan CT10 c6 kha
nang phat trién mat sd cao trong méi truong BSM
long c6 bd sung bot nhya PS. Cac chung vi khuan
gdm CT3, CT4, CT8, CT12, CT13, CT14, CT21,
CT22, CT23 va CT24 khong tim thay khudn lac, ba
chung CT15, CT16 va CT25 phat trién khong dang
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ké véi cac gia tri dao dong tir 6 dén 6,59 logCFU/mL

(Bang 2).

Bang 2. Mat s6 vi khuin sau 7 ngay nudi ciy
trong moi trweong BSM

STT Chiing vi Mat s6 vi khuin

khuan (logCFU/mL)

1 CT1 7,419%+0,01

2 CT2 7,138£0,02

3 CT3 -

4 CT4 -

5 CT5 7,58%4¢+£0,04

6 CTé6 7,62%4+0,01

7 CT7 7,40%h£0,00

8 CT8 -

9 CT9 7,108+0,14

10 CT10 8,962+0,00

11 CT11 7,54°%+0,06

12 CT12 -

13 CT13 -

14 CT14 -

15 CT15 6,59"+0,16

16 CT16 6,00+£0,00

17 CT17 7,25%+0,07

18 CTI18 7,81%+0,14

19 CT19 6,85%+0,01

20 CT20 7,22%+0,15

21 CT21 -

22 CT22 -

23 CT23 -

24 CT24 -

25 CT25 6,15+0,21

26 CT26 8,00°+0,00

27 CT27 7,158£0,11

28 CT28 7,56°°0,00
P-Value 0,00
CV (%) 1,18

Ghi chi: (-) khong ¢ mdt $6; cdc gid tri trung binh theo
sau boi cac ky tu giong nhau thé‘hién su khac biét khong
co y nghia thong ké ¢ mirc 5% bang kiém dinh Tukey

Trong 28 chung vi khuén phén lap duoc, chi co
15 chung vi khuan lan lugt 1a CT1, CT2, CT5, CT6,
CT7,CT9,CT10,CT11,CT17,CT18, CT19, CT20,
CT26, CT27 va CT28 c6 thé phat trién dugc mat sb
trén moi truong BSM ¢6 bo sung bot nhya. Cac
chung vi khuan con lai khong phat trién mat sé hodc
¢6 nhung khong dang ké. Piéu nay cho thay sau thoi
gian 7 ngay, cac chung nay khong du hoat tinh hodc
khong thé str dung bot nhya PS 1am ngudn carbon.
Qua két qua trén, c6 15 ching vi khuan dugc chon
dé tiép tuc thyc hién cho thi nghiém tiép theo.
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3.3. Két qua khao sat kha niing phan hity bot

nhua PS
Két qud khao sat khoi luong bot nhwa PS

S6 lidu lugng bot nhya PS hao hut sau 28 ngay
thr nghiém trong moi truong BSM duoc trinh bay
trong Bang 3.

Bang 3. Khéi lwong bot nhya hao hut sau thi

nghiém
Chiing vi Luogng PS hao hut
STT Khuin (%)

1 CT1 3,62°42,02
2 CT2 13,24+1,46
3 CT5 1,63%t1,11
4 CT6 12,75%3,53
5 CT7 21,07%4x1,81
6 CT9 2,95°42,58
7 CT10 34,08°+4,88
8 CT11 22,13%+1,49
9 CT17 25,23%+2,72
10 CT18 2,56°+0,73
11 CT19 3,99°+1,00
12 CT20 20,20%9+1,50
13 CT26 42,12*44 36
14 CT27 15,72%+2,39
15 CT28 23,79%+2 90
16 Dbi chiing 0,00"

P-value 0,00

CV(%) 16,96

Ghi chii: (*) ¢ nghiém thirc doi chimg khong bé sung vi
khudn vio méi truong va khong c6 su thay d6i khéi heong,
do d6 khéng dira vao thong ké S0 sdnh; cac gid tri trung
binh theo sau béi cdc ky tr giong nhau thé hién sw khdc
biét khong c6 y nghia thong ké ¢ mirc 5% bdng kiém
dinh Tukey

Sau 28 ngay, cac ching vi khuan gitip giam kh6i
luong bot PS dao dong tir 1,63% dén 42,12%. Trong
d6 chung vi khuan CT26 dat cao nhit 1a 42,12% va
CT10 1a 34,08%. Ching vi khudn CT26 khong co
su khac biét vé miat théng ké voi CT10. S6 liéu trong
thi nghiém thap hon so v&i nghién ctru ctia Asmita
et al. (2015) khi khao sat sy phan huy PS do chung
Bacillus subtilis trong moi truong Bushnell Hass co
sur giam trong luong toi da 1a 58,82%. Ngoai ra, mot
s6 nghién ctru khac trude day da cho ra két qua thap
hon nghién ctru hién tai, trong nghién ctru cua Xiang
et al. (2023) véi vi nhya PS sau 30 ngay nudi cdy, ty
16 giam khéi lwong do  Stenotrophomonas
maltophilia, Bacillus velezensis va Acinetobacter
radioresistens 1an luot 14 6,9%, 2,1% va 11,5%. Sau
60 ngay xur 1y, ty 1& giam khdi lugng clia ba chung
trén lan luot 12 9,5%, 4,1% va 16,7%. Theo két qua
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ctia Park et al. (2023) vé kha nang phan hiy PS nho
vi khudn cOng sinh duong rudt phan 1ap tir giun bot
(4u trang Tenebrio molitor) cho thiy co sy thay d6i
trong luong tir 9,4% dén 11,8%.

Két qua khdo sdt mdt s6

Dé xac dinh dugc kha ning sinh trudng va phat
trién cla ting ching trong moi trudng BSM long co
bo sung 1 g/L bot nhya PS, cac chung vi khuédn déu
dugc xac dinh mat s6 ban dau 14 6 logCFU/mL, sau
28 ngay thu nhén dém mat sb vi khuén, két qua xir
1y s0 liéu duogc trinh bay trong Bang 4.

Bang 4. Mit s6 ciia cic chiing vi khuén sau 28

ngay thi nghiém
gpp Chungvi Mat s6 vi khuan

khuan (logCFU/mL)
1 CT1 6,12°+0,39
2 CT2 6,06°+0,10
3 CT5 6,90°+0,14
4 CT6 7,042%+0,12
5 CT7 6,67%4+0,06
6 CT9 6,22°+0,07
7 CT10 7,63+0,09
8 CT11 6,03°+0,35
9 CT17 6,8941+0,11
10 CT18 7,052%¢+0,20
11 CT19 6,36%+0,10
12 CT20 6,33%+0,06
13 CT26 7,238+0,50
14 CT27 7,24%+0,01
15 CT28 6,51¢%£0,13

P-value 0,00

CV (%) 3,17

Ghi chu: Cac gid tri trung binh theo sau boi cdc ky tw
giong nhau thé hién sw khac biét khong co y nghia thong
ké o mirc 5% bang kiém dinh Tukey

Tat ca 15 ching vi khudn dugc tuyén chon déu
¢6 sy phat trién mat s6 vi khudn sau 28 ngay voi cac
gia tri dao dong tr 6,03 dén 7,63 logCFU/mL.
Chung vi khuan CT10 mat sé dat cao nhat (7,63
logCFU/mL), chung vi khuan CT27 mat sb cao thir
hai (7,24 logCFU/mL), ching vi khuan CT26 mat
s6 cao thir ba (7,23 logCFU/mL). Ba ching CT6,
CT18 va CT27 mic du dat mat sb tuong ddi cao
nhung 1am giam khdi luong nhua thip hon khi so
v6i CT10 va CT26 (Bang 3). Viéc giam khdi lugng
mau cho thiy vi khuan c6 thé phan huy va sir dung
PS lam nguon carbon cho cic hoat dong trao doi
chit ciia chung (Kumar et al., 2021). Theo Xiang et
al. (2023), tr 10 ngay dén 30 ngay, vi khuén phat
trién cham va ndéng do vi khuan dat trang thai on
dinh, tir ngay thir 30 dén ngay thi 60, & mot sb
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chung vi khuén c6 su giam téc do phat trién. Tir thi
nghiém nay di cho thiy chung CT10 va CT26 14 hai
chung c6 hoat tinh phan hiy nhya cao hon so véi
cac chung con lai, do d6 ca hai dugc chon dé thuc
hién thi nghiém tiép theo.
3.4. Két qua khio sat kha ning phan hiy
manh h¢p nhua PS

Két qua manh hop nhya sau khi tiép xuc voi hai
chung CT10 va CT26 duogc trinh bay trong Hinh 2
va Hinh 3.

Hinh 2. Méanh hdp nhua PS sau khi tiép xic voi
chiing CT10

Ghi chii: A: sau 7 ngdy; B: sau 28 ngay; C: Khudn lac
CT10 xung quanh manh nhya

Hinh 3. Manh hgp nhwa PS sau khi tiép xic véi
ching CT26

Ghi chii: A: sau 7 ngdy; B: sau 28 ngay; C: Khudn lac
CT26 xung quanh mdanh nhya

Qua két qua trén, sau 7 ngay nudi cdy trén moi
truong thach BSM, dia moéi truong cd chung vi
khuan CT10 va CT26 chua c6 ddu hiéu khuén lac
bam 1én ria manh hop nhya PS (Hinh 2A va 3A).
Sau 28 ngay nudi cdy, ching CT10 va CT26 ¢6 su
xudt hién khuan lac bam xung quanh phén ria cta
manh hop nhya PS. Didu nay cho thiy khi phat trién
duoc khuan lac xung quanh manh hdp nhya, hai
chung vi khuén trén da st dung manh hdp nhya PS
lam ngudn carbon duy nhat sau 28 ngay. O thi
nghiém cia Yang et al. (2014), chung Bacillus sp.
phat trién trén tim nhwa polyethylene thanh cac
khuan lac twong d6i day c6 thé nhin thay bang mat
thuong. Trong thi nghiém nay, sy xuét hién khuan
lac xung quanh ria manh hop nhwa PS cho két qua
tuong ty cac thi nghiém cia nghién ctru trén, diéu
nay chi ra chung CT10 va CT26 c6 kha nang ton tai
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va phat grién trén moi truong ¢6 manh hop nhua PS
lam nguon carbon.
3.5. Két qui khio sat kha niing phan hily hp
xop PS

Hai chung vi khuén CT10 va CT26 duoc nudi
céy trong méi truong BSM thach ¢ ddt manh hop
x6p PS 1én bé mit twong tw nhu thi nghiém véi manh
hop nhya PS. Két qua dugc so sanh gitta hai thoi
diém sau 7 ngay va sau 28 ngay dugc trinh bay qua
Hinh 4 va Hinh 5.

Hinh 4. Manh hdp xdp PS sau khi tiép xiic véi
chiing vi khuan CT10

Ghi chi: A: sau 7 ngdy; B: sau 28 ngay; C: khudn lac
CT10 xung quanh mdnh hop xop

Hinh 5. Ménh hop xp PS sau khi tiép xic véi
chiing vi khuan CT26

Ghi chi: A: sau 7 ngay; B: sau 28 ngay; C: khudn lac
CT26 xung quanh mdnh hop xop

Ching CT10 (Hinh 4A) va chung CT26 (Hinh
5A) ¢ thoi diém 7 ngay chua phat trién, khong co
khuan lac xuét hién quanh manh hop x5p. Sau 28
ngay nudi céy, chung vi khuén CT10 (Hinh 4B) phat
trién manh, lan rong quanh b& mit manh hop xbp
(Hinh 4C), ddng thoi chung vi khuan CT26 ciing cho
ra két qua tuong ty (Hinh 5B va 5C). Két qué cua thi
nghiém nay twong tu véi két qua nghién ctru & thi
nghiém cua Yang et al. (2014), chung vi khuan
Enterobacter asburiae phat trién thanh cac khuén
lac méng, mo va céd thé nhin thay duoc. Két qua
quan sat moi truong BSM thach bén ngoai ving
khong c6 manh hop xdp PS, cac khuan lac chi xuat
hién rit nho va khong c6 du hiéu tang kich thudc
ké tir sau 48 gid cdy trai, tuy nhién viing tiép xtc véi
manh hop xép lai xut hién khuan lac v6i d6 ndi méd
va phat trién lan rong. Diéu nay cho thay chung vi
khuén ¢6 kha ning tiép can va st dung cac phan tir
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carbon trong PS nho vao cac enzyme va co ché sinh
hoc déc biét cia ching.

Qua két qua cac thi nghiém khao sat sy phan hiy
bot nhwa PS, sy xuit hién khuan lac xung quanh
manh hop nhya PS va manh hop xdp PS da chimg
minh dugc vu thé va kha nang phan hay nhya cao
nhit ciia 2 ching vi khuan CT10 va CT26. Pic diém
khuén lac khi xuét hién xung quanh manh hgp nhya
PS va manh hop xép PS c6 su khac biét hinh dang
bia va mau séc so voi dac diém hinh thai khuén lac
khi phat trién trén moi truong NA. Tir cac két qua
trén, ca 2 chung vi khuén CT10 va CT26 duge chon
dé giai trinh ty dinh danh loai.

3.6. Két qua dinh danh chiing vi khuin c6

kha niang phan huy nhua PS

3.6.1. Két qud thir nghiém mot s6 ddc tinh sinh

hoa cua hai ching CT10 va CT26

Chung CT10 ¢6 hinh thai khuan lac tron, bia chia
thuy, d6 ndi md va c6 mau xanh l4. Khuan lac chung
CT26 c6 hinh dang tron, bia rang cua, do ndi mod va
c6 mau vang. Két qua mot sé dic tinh sinh hoa cua
hai chung vi khudn CT10 va CT26 duoc trinh bay
trong Bang 5.

Bang 5. Két qua thir nghiém mét s6 phin ing

sinh héa
Ten Vi otalase Oxidase Gram Tnh dang €€
Khuan bao
cTI0  + n - Ous
CT26 + - ) Que

3.6.2. Két qua gidi trinh tu gene 16S rRNA cua
hai chung vi khuan CT10 va CT26

Chung vi khuan CT10 va CT26 c6 tiém ning
phan huy nhya PS cao nhét dugc chon dé gidi trinh
tu gene. Két qua giai trinh ty gene 16S rRNA dong
vi khuan CT10 cé chiéu dai 1422 nucleotide va
CT26 c6 chiéu dai 1375 nucleotide.

Két qua giai trinh tr doan gene 16S rRNA cua vi
khuan CT10 nhu sau:

CCCCAGTCATGAATCACTCCGTGGTAAC
CGTCCCCCTTGCGGTTAGACTAGCTACTTCT
GGAGCAACCCACTCCCATGGTGTGACGGGC
GGTGTGTACAAGGCCCGGGAACGTATTCAC
CGTGACATTCTGATTCACGATTACTAGCGA
TTCCGACTTCACGCAGTCGAGTTGCAGAC
TGCGATCCGGACTACGATCGGTTTTATGGG
ATTAGCTCCACCTCGCGGCTTGGCAACCCT
TTGTACCGACCATTGTAGCACGTGTGTAG
CCCTGGCCGTAAGGGCCATGATGACTTGAC
GTCATCCCCACCTTCCTCCGGTTTGTCACCG
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GCAGTCTCCTTAGAGTGCCCACCCGAGGT
GCTGGTAACTAAGGACAAGGGTTGCGCTCG
TTACGGGACTTAACCCAACATCTCACGACA
CGAGCTGACGACAGCCATGCAGCACCTG
TGTCTGAGTTCCCGAAGGCACCAATCCATC
TCTGGAAAGTTCTCAGCATGTCAAGGCCAG
GTAAGGTTCTTCGCGTTGCTTCGAATTAA
ACCACATGCTCCACCGCTTGTGCGGGCCCC
CGTCAATTCATTTGAGTTTTAACCTTGCGGC
CGTACTCCCCAGGCGGTCGACTTATCGCG
TTAGCTGCGCCACTAAGATCTCAAGGATCC
CAACGGCTAGTCGACATCGTTTACGGCGTG
GACTACCAGGGTATCTAATCCTGTTTGCT
CCCCACGCTTTCGCACCTCAGTGTCAGTAT
CAGTCCAGGTGGTCGCCTTCGCCACTGGTG
TTCCTTCCTATATCTACGCATTTCACCGCTA
CACAGGAAATTCCACCACCCTCTACCGTAC
TCTAGCTCAGTAGTTTTGGATGCAGTTCCC
AGGTTGAGCCCGGGGATTTCACATCCAACT
TGCTGAACCACCTACGCGCGCTTTACGCCC
AGTAATTCCGATTAACGCTTGCACCCTTCG
TATTACCGCGGCTGCTGGCACGAAGTTAGC
CGGTGCTTATTCTGTTGGTAACGTCAAAAC
AGCAAGGTATTAACTTACTGCCCTTCCTCC
CAACTTAAAGTGCTTTACAATCCGAAGACC
TTCTTCACACACGCGGCATGGCTGGATCAG
GCTTTCGCCCATTGTCCAATATTCCCCACTG
CTGCCTCCCGTAGGAGTCTGGACCGTGTC
TCAGTTCCAGTGTGACTGATCATCCTCTCA
GACCAGTTACGGATCGTCGCCTTGGTAGGC
CTTTACCCCACCAACTAGCTAATCCGACCT
AGGCTCATCTGATAGCGTGAGGTCCGAAGA
TCCCCCACTTTCTCCCTCAGGACGTATGCG
GTATTAGCGCCCGTTTCCGGACGTTATCCC
CCACTACCAGGCAGATTCCTAGGCATTACT
CACCCGTCCGCCGCTGAATCCAGGAGCAAG
CTCCCTTCATCCGCTCGA

Két qua giai trinh ty doan gene 16S rRNA cuia vi
khuan CT26 nhu sau:

GCGCCCTCCCGAAGGTTAAGCTACCTAC
TTCTTTTGCAACCCACTCCCATGGTGTGAC
GGGCGGTGTGTACAAGGCCCGGGAACGTA
TTCACCGTGGCATTCTGATCCACGATTACT
AGCGATTCCGACTTCATGGAGTCGAGTTGC
AGACTCCAATCCGGACTACGACGCACTTTA
TGAGGTCCGCTTGCTCTCGCGAGGTCGCTT
CTCTTTGTATGCGCCATTGTAGCACGTGTGT
AGCCCTGGTCGTAAGGGCCATGATGACTT
GACGTCATCCCCACCTTCCTCCGGTTTATCA
CCGGCAGTCTCCTTTGAGTTCCCGGCCGGA
CCGCTGGCAACAAAGGATAAGGGTTGCG
CTCGTTGCGGGACTTAACCCAACATTTCAC
AACACGAGCTGACGACAGCCATGCAGCAC
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CTGTCTCAGAGTTCCCGAAGGCACTCCCGC
ATCTCTGCAGGATTCTCTGGATGTCAAGAC
CAGGTAAGGTTCTTCGCGTTGCATCGAATT
AAACCACATGCTCCACCGCTTGTGCGGGC
CCCCGTCAATTCATTTGAGTTTTAACCTTGC
GGCCGTACTCCCCAGGCGGTCGACTTAACG
CGTTAGCTCCGGAAGCCACGCCTCAAGG
GCACAACCTCCAAGTCGACATCGTTTACGG
CGTGGACTACCAGGGTATCTAATCCTGTTT
GCTCCCCACGCTTTCGCACCTGAGCGTCAG
TCTTCGTCCAGGGGGCCGCCTTCGCCACCG
GTATTCCTCCAGATCTCTACGCATTTCACCG
CTACACCTGGAATTCTACCCCCCTCTACGA
GACTCAAGCCGGCCAGTTTCAAATGCAGTT
CCCAGGTTGAGCCCGGGGATTTCACATCTG
ACTTAATAGACCGCCTGCGTGCGCTTTAC
GCCCAGTAATTCCGATTAACGCTTGCACCC
TCCGTATTACCGCGGCTGCTGGCACGGAGT
TAGCCGGTGCTTCTTCTGCGGGTAACGTC
AATCGCTGTGGTTATTAACCACAACGCCTT
CCTCCCCGCTGAAAGTACTTTACAACCCGA
AGGCCTTCTTCATACACGCGGCATGGCTGC
ATCAGGCTTGCGCCCATTGTGCAATATTCC
CCACTGCTGCCTCCCGTAGGAGTCTGGACC
GTGTCTCAGTTCCAGTGTGGCTGGTCATCC
TCTCAGACCAGCTAGGGATCGTCGCCTAGG
TGAGCCGTTACCCCACCTACTAGCTAATCC
CATCTGGGCACATCTGATGGCATGAGGCC
CGAAGGTCCCCCACTTTGGTCCGTAGACGT
TATGCGGTATTAGCTACCGTTTCCAGTAGT
TATCCCCCTCCATCAGGCAGTTTCCCAGAC
ATTACTCACCCGTCCGCCACTCGTCAGCAG
AGCA

Két qua tim kiém va so sanh trinh tu doan gene
16S rRNA cta CT10 véi co s¢ dir li¢u trén ngan
hang gene ciia NCBI cho thdy vi khuin CT10 c6
trinh tu trong dong véi do twong dong dat 100% vai
cac trinh ty gene dong vi khuin Pseudomonas
aeruginosa (Hinh 6).

Dzt

LE s s 03 s

SR N0E 00 100

Gﬁﬂﬁ

Hmh 6. Ket qua tim kiém trinh ty trong dong
v6i trinh ty 16S rRNA ciia vi khudn CT10
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Két hop véi so sanh trinh ty doan gene 16S
rRNA cia CT26 véi co sé dir liéu trén ngan hang
gene ciia NCBI cho thiy chung vi khudn CT26 co
trinh ty twong dong voi do tuong dong dat 99,85%
v6i cac trinh ty gene vi khuin Cronobacter
sakazakii (Hinh 7).

[

Hmh 7. Ket qua tlm klem trmh tu tu’o’ng dong
v6i trinh tuw 16S rRNA ciia vi khuin CT26

Mic di két qua nghién ctru nay dinh danh duoc
Cronobacter sakazakii va Pseudomonas aeruginosa
1a vi khuan c6 thé gay bénh van khong thé phu dinh
tiém ning phan hiy nhya cta hai ching vi khuan
nay. Asmita et al. (2015) khi nghién ctru véi nhua
polyethylene di cho két qua ching vi khuin
Pseudomonas aeruginosa lam giam trong luong
nhua nhiéu nhit trong méi truong Bushnell Hass.
Trong nghién ctru ciia Bae et al. (2021), khi chiét
Xudt duong tiéu hoa cua sau bot (Tenebrio molitor)
va phan tich bang phuong phap metagenomics, mét
d6 quan thé cua Cronobacter sakazakii di ting
24,70% & nhom duoc tiéu thu EPS.

4. KET LUAN

Tur mau déat thu duge tir cac bii rac ¢ dia ban
thanh phd Céan Tho, 2 chung vi khuén dugc phan lap
va tuyén chon c6 tiém ning phan huy nhya PS cao
nhat v6i CT10 1a Pseudomonas aeruginosa va CT26
1a Cronobacter sakazakii trong diéu kién phong thi
nghiém. Nghién ciru nay gép phan cung cip thong
tin mang gia tri tham khao trong qua trinh nghién vi
khuan tro thanh giai phap xir 1y rac thai nhya trong
tuong lai, viéc nghién ctru cong nghé xu ly rac thai
nhya bang vi khuan cé tiém ning tmg dung cao
trong bao v€ moi trudng va stc khoe con nguoi. Tuy
nhién, cin c¢6 thém nhiéu nghién ciru dé xac dinh
tinh an toan va hiéu qua cia mot s6 chung vi khudn,
két qua cho thdy ring mot s6 vi khuén c6 tiém ning
duogc phat hién nhung co thé gay tac dong khong tot
dén strc khoe con ngudi.
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