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TOM TAT

Viéc sur dung polyetylen dang tang lén theo thoi gian va viéc phan huy né dang tré thanh mgt
thach thirc 16m. hang ndm, khodng 500 ti dén 1000 t7 tli nhya dwoc tiéu thy trén toan cau. Nghién
cieu ndy nham muc dich phdn 1dp sang loc tuyén chon chung vi sinh vdt c¢6 kha ndng phdn hiyy nhyra
polyetylen. Nghién c:zu tién hanh phan Idp va thu thap ching chudn, tir 25 chaing vi sinh vt c6 khd
nang phdn hiy PE, qua sang loc va dinh danh da tuyén chon dwoc 3 ching |a Bacillus drentensis
(chung phan ldp), Bacillus subtilis ATCC 5230, Aspergillus oryzae ATCC 10124 c6 tiém néng phdn
hity PE. Cac két qua khao sét vé khd ndng giam trong heong PE (48,8%); khodng céch PE céch bé
Mdt méi trieomg; dé bén kéo; sw thay doéi FTIR va thay doi cau tric bé mat PE (SEM) dé chirng minh
kha néng phan hiy PE cuia ching an toan wu thé nhat 1a Bacillus drentensis. Nghién citu ciing kién
nghi can khao sét véi cac ching ing vién hién dang bdo quan trong bé sueu tap.

Tir khoa: phan huy sinh hoc; FTIR; polyetylen; SEM

1.  Giéi thi¢u

Ngay nay, Polyethylene (PE) 1a mét loai nhya nhiét déo da va dang duoc sir dung rat
phé bién vi chung c6 dic tinh 13 bén, da dang, tién dung va rat ré. Cac loai nhya nhiét déo
dugc str dung nhiéu nhét 1a PE, PP, PVC va PET. Trong co cAu tiéu thu vat liéu nhua toan
cau nam 2017, PE (v6i cac dan xuat HDPE, LDPE, LLDPE) va PP chiém ti trong cao nhét
v6i 1an luot 28% va 20% va dung thir 3 trong co cu tiéu thu 1a PVC véi 12% (Muhonja,
Christabel, Makonde, Magoma, & Imbuga, 2018).

O Viét Nam, lugng ti€u thy san phém nhya dang tang 1én nhanh chong. Céc théng ké
va nghién ctru & Viét Nam van chua cung cap cac thong tin cu thé vé lugng, loai va thanh
phan cta nhya thai ra moi trudng, ma chi c6 mot s6 nghién ciru vé chat thai nhya néi chung
& mot s6 dia phuong. Phén tich va tong hop sinh thai qubc gia (NCEAS) ctia Hoa Ki dé cong
b6 mot két qua nghién ctru trén Tap chi Science (thang 2/2015), trong d6 chi ra rang tai Viét
Nam, udc tinh luong nhya thai ra bién khoang 0,28-0,73 triéu tan/nam (chiém 6% téng lugng
nhuya thai ra bién cta thé gi6i), dung thir 4 trong danh sach cac qudc gia co lugng nhya thai
ra bién nhiéu nhat (Jambeck et al., 2015).

Cite this article as: Dang Thi Ngoc Sang, Le Thi Cuc Dung, & Nguyen Thuy Huong (2020). Isolating, screening
and selecting polyethylen able of degrading microorganisms. Ho Chi Minh City University of Education Journal
of Science, 17(11), 2198-2209.
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Hiém hoa tir rdc nhya thé hién & chd ddy 13 chét liéu bén, cham phan huy nhung lai d&
san xuit. Nhua 13 chét liéu khong tu phan hity sinh hoc ma chi ¢ thé phan huy béi 4nh sang
mat troi hodc phan ra thanh nhitng manh nho. Nhya dang tr¢ thanh thir gdy 6 nhiém moi
truong 16n nhit c6 ¢ ca long dat, trén khong khi va duéi dai duong (Jambeck et al., 2015).

Dé thyc hién viéc giam thiéu chat thai nhua vao moéi trudng va duy tri su quan Ii bén
virng chét thai nhya, Viét Nam cin ¢ cac chién luge cu thé cling nhu hanh dong thiét thuc
vé quan If nhua thai, dong thoi can tham khéo cach quan Ii, xir I cia cac qudc gia trén thé
gidi, hudéng dén tai sir dung, nhét 13 tao ra cac san pham thay thé c6 ngudn gbc sinh hoc,
hoic c6 thé phan hity sinh hoc.

Phan hay sinh hoc c6 thé dinh nghia 14 qué trinh 1am bién chat cac vat liéu PE thong
qua cac vi sinh vat. Trong qua trinh nay can c6 su tham gia cua nhiéu loai vi sinh vat khac
nhau va bi chi phéi boi cac yéu té nhu: dic diém polymer, loai vi sinh vat va ban chit cua
qua trinh tién xir Ii. Trong qué trinh phan hiy polymer dau tién s& duoc chuyén thanh cac
monomer sau d6 cac monomer duoc khoang hdéa. Phan 16n cac polymer qué 16n dé di qua
mang té bao nén ching phai duoc khir thanh cic monomer trudc roi méi dugc hap thu va
phan huay trong té bao vi sinh vat. Subt trong qué trinh phan hay thi cac exoenzyme tir vi
sinh vat pha v& polymer phuc tap tao ra cac phan tir nhé hon caa chudi ngan vi du nhu:
oligomer, dimer, monomer nhiing chudi ngan nay da nho dé vuot qua mang ban tham bén
ngoai vi khuan va sau d6 dugc sir dung nhur ngudn carbon va nang lugng. Khi san pham cudi
cung la COz, H20 hay CHa thi hoan thanh qua trinh phan huy sinh hoc cta polymer (nhu
trich dan & Shah et al., 2008).

Vi PE la chit dugc téng hop nhan tao nén rat khé phan huy sinh hoc nhung qua nhiéu
thuc nghiém duoc tién hanh tir nam 1975 dén nay (Sangale, Shahnawaz, & Ade, 2012). Nhiéu
nghién ctru d tim ra mot s6 chung gidng vi sinh vét c6 kha ning phan hiy PE song sb lugng
con han ché va da sé cac ching duge tim thay 1a cac ching gay bénh (Mierzwa-Hersztek,
Gondek, & Kopec, 2019). Muyc tiéu chinh ctia nghién ctru nay la tim thém nhiing chung vi sinh
vat an toan c6 hoat tinh phan hity PE, dong thoi khao sat nhitng chung d tim thay trudc d6 dé
tim ra chung vira mang hoat tinh phan hily PE cao vira an toan, dong thoi dinh huéng hd tro
cho mét trong cac giai doan phan hity PE, nham rat ngén thoi gian 1am co sa cho viée tmg dung
trong tao cac ché pham, chu dong trong viéc ting nhanh qua trinh phan hay tu nhién va gop
phan giam thiéu 6 nhiém mai truong clia réc thai nhya.

2. D6i twong va phwong phap nghién ciru
2.1. Déi twong

- Loai PE duoc lya chon trong ddng bo cac thuc nghiém 1a LDPE c6 do day 22,5 pm,
khbng c6 xuc tac hoac phu gia.

- Moi truong:

+ LCFBM (KH:PO.: 0,7g; K:HPO.: 0,7g; MgSO4 .7H20: 0,7g; NH4NOs: 1g; NaCl:
0,005g; FeS04.7H.0: 0,002g; ZnS04.7H20: 0,002g; MnSO4H20: 0,001g; nudc cat:
1000mL; PE: 1g) méi trudng long dic hiéu vai ngudn carbon duy nhat 1a PE. Gidp chon loc
vi khuan c6 kha nang phan hay PE (Yang et al., 2014).
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+ LCFSDA (nudc cat: 1000mL; peptone: 10g; PE: 1g) méi truong long dic hiéu véi
ngudn carbon duy nhét 1a PE. Gilp chon loc cac ching nim c6 kha ning phan huy PE.

+ CFBAM (duogc chuan bi bang cach b sung thém 15g agar vao 1000mL méi truong
LCFBM) moi trudng thach gitp phan lap vi khuan phan hay PE (Yang et al., 2014).

+ CFBSDA (dugc chuan bi biang cach bo sung 15g agar vao 1000mL mdi truong
LCFSDA) méi truong thach ding phan lap nam.

+ NB (tryptone: 10g; cao thit: 5g; NaCl: 5g; nudc cét: 1000mL), NA (duoc chuin bi
bang cach bd sung thém 15g agar vao 1000mL méi trudng NB). Méi truong chira ham luong
dinh dudng chuan cho da s céc loai vi khuan va duoc sir dung hd trg phan lap vi sinh vat.

+ SDA (dextrose (glucose): 40g; peptone: 10g; agar: 15g; nudc cat: 1000mL) moi trudng
hd tro tang sinh nam.

- Céc mau dat thu thap duoc tir cac dia diém khéc nhau (bang 1) cua Thanh phé H6 Chi Minh

Bdng 1. Cac dia diém thu mau dat cho viéc phdn lap vi sinh vt
Mau i Dia chi
Khu luan chuyén rac Phuong Tan Chanh Hiép, Quan 12
bat c6 1an mau nhya PE tai cong vién Lé Thi Riéng, Quén 10
Khu dat trong noi tap trung rac ven kénh nuéc den dudng CN1, Phuong Son Ky,
Quéan Tan Phu

- Céc chang chuan: Bacillus subtilis ATCC 5230; Aspergillus niger ATCC 6275;
Aspergillus oryzae ATCC 10124; Streptococcus lactis ATCC 11454; Aspergillus glaucus
ATCC 14567; Brevibaccillus borstelensis ATCC 51667.

2.2. Phwong phdp nghién curu
2.2.1. So do nghién citu

- Gibng chudn )
Thu thap ching gidng - Chung dwoc phan 1ap tir méi truong dat
- Chung phan lap tir cic mau PE muc

Phan 1ap va hoat hoa gidng { - Phén 1ap trén moi truong CFBAM va CFBSDA

o

w N -

T - Hoat héa trén méi truong NA va SDA
33;? gl;;le{g néng phan hiy PE cta - Khoang cach PE cach bé mit méi truong
£ PRl @p n - P bén kéo dit
B§ chung (dinh danh)
‘ - Trong lugng ciia tim PE
. . N - Do chiu luc
Banl} glillfha ?eing pll an h]111 Ayt PE - Thay dbi tinh ki nudc
cua ching tiém nang nha “FTIR
- SEM

Bao quan ching
(dong sau)
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2.2.2. Thu thdp va trit mau

- Cac mau dit duoc thu thap tir cac dia diém khac nhau tai Thanh phé H6 Chi Minh nhu
Bang 1.

- Phuong phap thu thap va trit mau: ding dao lay nhitng mau dit bén dudi nhitng miéng
PE d3 bi phan hay cho vao tai nilon, ghi chii dem vé trir trong tu lanh & nhiét do 4°C-8°C.
Mau dit duoc luu trir tai Phong Thi nghiém Bé mon Cong nghé Sinh hoc, Khoa Ky thuat
Hoa hoc, Truong Pai hoc Bach khoa Thanh phd HO Chi Minh.

2.2.3. Phdn ldp va tuyén chon cdc ching vi sinh vét c6 kha nang phan hity PE
a. Tuyén chon so bg chiing vi sinh vit c¢é kha nang phan hiy PE

Lay 20g d4t/mau cho vao cdc thay tinh va 1am nhuyén, pha loing mau ¢ cac ndng do
pha lodng khéc nhau: 10, 1075, tron déu mau va hat 0,5 ml dich pha lodng ¢ 2 ndng do trén
cho vao dia moi truong didc hiéu dung phan 1ap vi sinh vat phan hiy PE la CFBAM va
CFBSDA v&i ngudn carbon duy nhat 1a PE. Mau duoc U trong ti ¢ 37°C trong 21 ngay.
Nhimg khuan lac phat trién trén méi trudng nay dugc cdy chuyén nhiéu 1an trén méi truong
NA (vi khuan) va SDA (nim) dé tuyén chon cac chiing thuan trudc khi cdy chuyén sang moi
truong chon loc LCFBM va LCFSDA.

Chi tiéu theo doi gdm: khoang cach tAm PE cdch bé mat méi truong LCFBM, LCFSDA
va do chiu lyc cua tim PE.

b. Dinh danh va bdao quan ching

- DNA tong sé dugc tach chiét sau do ving gen 16s-rDNA duoc khuéch dai bang phan
g PCR tir DNA t6ng sb.

- San pham duogc phan tich trén may doc trinh ty ABI PRISM 3100 Avant Genetic
Analyzer, xtr I bang phan mém BioEdit. Tir két qua giai trinh ty, so sanh trinh tu thu duoc
Vv6i ngan hang gen dé xac dinh loai. Mic do twong dong cua trinh tu gen ving 16S-rDNA
duoc so sanh véi cac trinh tu trén NCBI.

- Mau dugc phan tich tai Cong ty TNHH Thuong mai va Dich vu Nam Khoa Thanh phé
HG Chi Minh.

- Céc gidng VSV sau khi dinh danh dugc bao quan boi phuong phéap lanh sau -70°C.
2.2.4. Phuong phap phan tich cdc chi tiéu

- Po trong lwong cua tam PE. Sy phan hay xay ra s& biét dbi cac nhom etylen trong ciu
trdc cua PE thanh hop chit khac nén s& xut hién sy giam trong lugng cua cac mau PE trong
thi nghiém. Banh gia dua vao cac chi tiéu:

+ Po vi tri cac tim PE cach bé mat méi truong nudi cay bang thudc kep
+ C4c tAm PE sau d6 dugc ria sach, Séy khé va can dé xac dinh khéi luong.
- Po d6 chiu lyc: dya vao hai thong sb 1a do bén kéo dit va do gidn dut cua vat liéu,
trong do:
+ Do bén kéo dut 1a luc 16n nhat ma mau thi chiu duoc khi bi kéo dut, co thé hiéu nhu
la dung mét luc tac dong ting dan dén khi vat liéu dang soi hay tru bi dut;
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+ Do gidn dat tuyét d6i 1a phan chiéu dai cua mau thir ting thém & thoi diém dat. Do
gian dut twong ddi 1a ti s6 cua do gidn dut tuyét ddi so véi do dai ban dau caa mau thi, tinh
bang phan trim;

+ Str dung may kéo nén van nang 1 tryc, hoic 2 truc véi ngam kep pht hop dé do do
chiu luc cua mau PE.

- Po quang phd (FTIR): may do quang phd FTIR dung dé nghién ctru dao dong cua cac
cau trlc trong phan tir, dé xac dinh d6 tinh khiét caa chét, phan tich dinh luong.

- Khao sat sy thay dbi cu trdc cua tim PE bang kinh hién vi dién tir quét (Scanning
Electron Microscope — SEM). Chup SEM duoc thuc hién tai Phong Céng nghé Nano, Dai
hoc Quéc gia Thanh phé H6 Chi Minh.

2.2.5. Phwong phdp thu thap va xi |i so liéu

Thi nghiém dugc b tri voi ba 1an 13p, sb liéu dugc thu thap, xir If bang phan mém

Excel va SPSS version 22.0.
3.  Két qua va thao ludn
3.1. Phan ldp, thu thdp va sang lec bg chiing vi sinh vt cé khd ning phdn hiy PE

Tur 12 mau réc nilon muc, nghién ciu da phan 1ap trén moi truong dic hiéu CFBAM
dugc 12 ching (dugc ki hiéu B1=>B12) va trén moi truong dac hiéu LCFSDA dugc 7 chung
(duoc ki hieu F1=> F7). Vi sb chang phan lap, két hop véi 6 chang chuan (muc 2.1) da
dugc ghi nhan ciing c¢6 kha ning phan hay PE (nhu trich dan & Mierzwa-Hersztek, Gondek,
& Kopec, 2019, p.605; Sangale, Shahnawaz, Ade, 2012, p.4-7). Pé tai tao bo 25 chung Vi
sinh vat ung vién cho nghién ciu nay.

Tir bo 25 chung duoc cay chuyén va on dinh nudi cay, ching tdi tién hanh sang loc
chang vi sinh vat c6 kha nang phan huy PE théng qua 2 chi tiéu 1a: khoang cach tdm PE cach
bé mit moi trudng va do chiu luc. PE c6 dic tinh 1a nhe va ki nuéc vi thé khi ton tai trong
moi trudng long chdng ndi trén bé mat ciia moi trudng, dong thoi ciing ngan cach sy tiép
xUc caa vi sinh vat véi bé mat cua tim PE, vi vay khi tim PE bit dau chim dan trong mdi
truong long (xac dinh théng qua khoang cach PE cach bé mat méi trudng) tic 1 cac diu
hiéu cua tinh ki nudc cia tim PE giam dan va co sy thay di so véi ban dau va luc lién két
giita c4&c monomer yéu di.

Két qua khao sat 2 chi tiéu trén sau 21 ngay nudi cay thé hién qua Bang 2.
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Bdng 2. Sang loc chung vi sinh vt ¢ kha nang phdn hiy PE
Khoang cich PE cach bé  P§ bén kéo

STT Ki hi¢w/ Ching mat méi treong (mm) dut (GPa)
1 B1 1,2 29,2
2 B2 3,0 27,2
3 B3 2,5 28,0
4 B4 2,0 28,5
5 B5 5,0 26,5
6 B6 3,5 27,2
7 B7 4,2 26,9
8 B8 5,0 26,2
9 B9 55 26,0
10 B10 1,8 28,2
11 B11 3,0 27,3
12 B12 2,5 28,1
13 F1 0,5 31,2
14 F2 0,8 30,1
15 F3 1.2 29,5
16 F4 1,0 30,0
17 F5 1,0 29,8
18 F6 1,5 29,2
19 F7 3,0 27,5
20 Bacillus subtilis ATCC 5230 45 27,0
21 Streptococcus lactis ATCC 11454 3,5 27,4
22 Brevibaccillus borstelensis ATCC 51667 2,5 28,2
23 Aspergillus niger ATCC 6275 15 29,0
24 Aspergillus oryzae ATCC 10124 4,0 27,1
25  Aspergillus glaucus ATCC 14567 2,0 28,8

Két qua thu nhan duoc tai Bang 1 cho thdy, ca 25 chung ung vién déu cé kha ning
sinh trudng trén moi truong dic hiéu ¢ bd sung PE 1a ngudn carbon duy nhat. Trong 25
chung vi sinh vat cia bd chang, c6 6 chung sinh truéng manh nhét. Trong d6 gdm c6 4 chung
phan lap dugc ki hiéu B5, B7, B8, B9 va 2 chang chuan 1a Bacillus subtilis ATCC 5230,
Aspergillus oryzae ATCC10124. Sau 21 ngay nudi cay ca 6 ching déu c6 dau hiéu phan hay
khé rd khi két qua do vé khoang cach tir vi tri chim cia tim PE dén bé mat moi truong Ion
nhét (> 4 mm) va do bén kéo dut thap nhat (< 27,1 Gpa). Nghién ctru nay da sang loc dugc
6 chung c6 tiém ning phan hay PE cao dé tién hanh céc thuc nghiém tiép sau.

Trong 6 chung wu thé c6 4 chung phan Iap 1a ching ban dia duoc ki hiéu B5, B7, BS,
B9. Tién hanh dinh danh bd chung ban dia sang loc trén bing phuong phap sinh hoc phan
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ter. Két qua dinh danh chung B5 1a Pseudomonas aeruginosa, B7 1a Enterobacter cloacae,
B8 Ia Bacillus drentensis, B9 |a Bacillus drentensis.

Dua vao két qua dinh danh cho thay chung B5 (Pseudomonas aeruginosa) va ching
B7 (Enterobacter cloacae) la cac chung gay bénh dong thoi c6 kha nang tao doc té gay bénh
cho ngudi va dong vat va day 1a cac chung khong an toan (Ministry of Health, 2016). Vi thé
tir 6 chung sang loc, dé tai da tuyén chon dugc 3 chang, 1 chung phan 1ap ban dia 1a Bacillus
drentensis B8 (B8 va B9 déu cuing loai Bacillus drentensis va c6 su khac nhau khong déng
ké vé khoang cach PE céch bé mit moi trudong va do bén kéo dut nhung hinh anh chung B8
bam trén bé mit PE 5 nét hon chung B9 nén ching t6i chon chung B8 vao nghién ciu sau
hon) va 2 chung chuan la Bacillus subtilis ATCC 5230, Aspergillus oryzae ATCC 10124 dé
bao quan bang phuong phap dong sau.

V& khia canh an toan sinh hoc ching B. drentensis 1a mét chung an toan va khdng gay
bénh. Chung nay dugc b&o céo la mét trong nhirng chang Bacillus ¢o lgi trong nganh dugc
pham ciing nhu 14 Gng cir vién tiém niang cho viéc phat trién cac loai thubc méi. Cac chat
chuyén héa tht cap tir B.drentensis ¢ thé duoc sir dung 1am chét chéng oxy héa va khang
khuan manh (Hagaggi, 2020). B&n canh d6, B. drentensis da duoc bao cao 1a mot chung tiém
nang cho viéc san xuat polyhydroxybutyrate (PHB), mét loai nhya sinh hoc, rat hitu ich cho
cac ung dung khéc nhau bao gom vat liéu dong goi, y té va vat liéu phu. Nhitng két qua nay
c6 thé chimg minh dugc Bacillus drentensis 1a mot ching an toan khong gay hai cho stic
khoe va 1a mot ung cir vién thich hop trong gop phan giai quyét van dé& 6 nhidm nhua
(Penkhrue et al., 2020).

3.2. Nghién citu khd néing phéan hiy PE ciia ching tiém néing Bacillus drentensis B8
Bdng 3. Két qua khao sat su thay doi cua tam PE sau khi 1 véi ching B. drentensis B8

Chitieu  Thay déi trong lwgng tAm

ANQ C4 Pj bén kéo
Thai gian PE Khodng cach PE ;

i — cach be mat méi N i
theo ddi  Trongluwgng  Tilé gidm trupng (mm) ~ P@bénkéo P gian dai
(tuan) tAm PE (g) (%) dit (GPa)  Kkhi dut (%)

Ban dau 1,000 0 0 32,82 69,15

4 0,868 13,2 6,0 25,11 57,41

8 0,680 32,0 9,2 19,25 40,18

12 0,512 48,8 115 15,45 22,15
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Ong nghiém 1. Ong doi chitng dm (mau khong Ong nghiém 2. Mdu cé xit |i vi sinh
xu i vi sinh) ] )
Hinh 1. Khdo sét su thay doi cua tam PE sau khi u véi chung B. drentensis B8
Nghién ciru vé kha ning sinh truéng cta ching Bacillus drentensis (ching B8) trong
moéi trudng khodng ¢ bo sung PE 1a ngudn carbon duy nhét cho thay trong luong tim PE
giam dan theo thoi gian dén tuan 12 giam dén 48,8% so v&i mau ban dau. Két qua do trong
luong 14 trung binh Iap lai cia 3 lan do.
Khoang cach PE cach bé mit moi truong sau thoi gian 4 — 8 — 12 tudn ¢6 su khac biét
13 rét. Theo thoi gian nudi cdy dén tuan 12 tim PE cach bé mit méi truong 1a 11,5 mm, diéu
nay ching t6 hoat dong cua ching B. drentensis B8 gitp lam giam tinh ki nudc cua vat liéu
PE khién tim PE chim dan vao mai truong nudi cay. Khi tinh ki nudc caa vat liéu PE giam
s& gitp cho su tiép xGc cua vi sinh vat véi bé mat tam PE s& dién ra thuan loi hon.
Do bén kéo dut ciia tAm PE giam dan theo céc tuan 4 — 8 — 12 tir 25,11 giam xudng
con 15,45 GPa so véi ban dau 1a 32,82 GPa. Tuan thir 12 thi do gidn dai khi dut 12 22,15%
khac biét so véi ban dau 1a 69,15%.
Bdng 4. Tong hop so sanh véi cac nghién ciru duwoc cong bé trede ddy

Giam trong lwong (%0)

Thei gian Tén chiing so sanh Chl{ng Chiing B. drentensis B8
so sanh

Aspergillus niger 12,25 13,2
Streptococcus lactis 12,5 13,2

4 tuan Brevibaccillus borstelensis 11 13,2
Arthrobacter sp 12 13,2
Pseudomonas sp 15 13,2
Rhodococcus ruber 7,5 32,0

8 tuan B‘aC|'IIu§, Micrococcus, Listeria 506 320
va Vibrio

12 tin Bacillius cerues va 125 48,8

Psedomonas sp.
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Khi tién hanh tong hop so sanh véi cac nghién ctru trude d6 (Sangale, Shahnawaz, &
Ade, 2012) thiy rang chung Bacillus drentensis B8 c6 kha ning lam giam dang ké trong
lwong tim PE hon so véi cac ching so sanh & Bang 4. Su khac nhau vé két qua nhu trén con
c6 thé do sy khac biét cua vat liéu tam PE trong thi nghiém. Trong nghién ctu nay, ching
t6i sir dung loai LDPE d6 day 22,5 um, khdng c6 x(c tac hoic phu gia. C6 thé cd khéc biét
vé6i loai LDPE ma nhitng nghién ctru so sanh da thuc hién dan dén su chénh léch vé giam
trong lugng mot cach dang ké nhu trén. Mot s6 chi tidu dé tai tién hanh thuc hién nhu khoang
cach PE cach bé mat méi truong (mm), d6 bén kéo dut (GPa), do gidn dai khi dut (%) nhung
khong c6 trong cac cong bé trude day va day chinh 1a cic chi tiéu ma bai bao nay ching toi
dé xuat.

Khi khao sat sau hon vé su hap thu buc xa hdng ngoai caa tim PE khi 1 véi ching
B. drentensis B8 sau 12 tuan, sir dung phwong phap FTIR (Fourrier Transformation
InfraRed — ghi nhan cac dao dong dic trung cua cac lién két hda hoc giira cac nguyén tir)
cho thay c6 su hién dién cua nhém -CH tai miii hdp thu c6 budc séng 1a 2921,79 cm? va
2851,12 cm. Ngoai ra, con cd su xuat hién cua cac nhém chirc khac nhu — OH cua ethylene
glycol (miii hap thy & 3431,75 va 3604,79 cm?), nhém C=0 cua carbonyl (miii hip thu &
1601,17 cm?).

ik el

e : T ey \/m\! /\mwm

Ban ) "~/ N
_ - G \7 =70 Y B
dau : : v a g GCEN ANSASE | = ‘

- v o X B ¥ S 2 |

12 tuan - an
S <\ /

Hinh 2. Két qua do FTIR cia tam PE sau khi 4 véi ching Bacillus drentensis B8
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(@) (b)
Hinh 3. (a) Pia doi chitng khéng cé ching Bacillus drentensis BS.
(b) Chung Bacillus drentensis B8 trén moi truong CFBAM
Chung B. drentensis B8 chi xuit hién ¢ phia dudi bé mat tim PE (Hinh 3b), con ¢
mat ngoai moi truong dac hi¢u CFBAM thi khong c6, chiing to chung B. drentensis B8 da
sir dung ngudn carbon trong PE dé song va phit trién dong thoi ching to thao tac thi nghiém
dung va tim PE khong bi nhiém.

Doi
Chéng

Mo DO

Ban dau

SR < SRR =Sy

IMS-NKL SOk 4. 1mm x10.0k SEM)

12 tuan

Hinh 4. Két qua chup tdm PE duwéi kinh hién vi dién tir SEM
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Hinh anh chup SEM trén bé mit tim PE ding lam ddi chimg am khéng xt If vi sinh
(Hinh 4) khong hé xuét hién mot thay d6i bé mit nao. Sy thay d6i cu tric tim PE duogc thé
hién qua hinh anh chup SEM sau 12 tuan nudi ciy cho thay bé mit biang phang ban dau cua
vat liéu da tro nén gd ghé, co cac hd, khoang.

Vay qua két qua cua thi nghiém tién dé cho thay ching B. drentensis B8 c6 kha ning
st dung PE, sau 12 tuan khéi luong PE giam 48,8% so véi ban dau. Két qua FTIR cho thiy
su xuat hién cia san pham phan hay PE 14 chat c6 chira nhdm C=0 cua carbonyl, nhém —
OH cua ethylene glycol va nhém —CH cua polyetylene. C4u tric tim PE duéi kinh hién vi
dién tir SEM va tién hanh so sanh véi mau ddi chang, ta thiy da c6 su tac dong caa vi khuan
lén bé mat tam PE, 1am cho bé mat bang phang ban dau vat liéu khdng con ma tro nén go
ghé, xuat hién céac khe ranh hoic cac hd, khoang (Hinh 4). Cac thi nghiém trén cho thay
chung Bacillus drentensis B8 c6 kha nang phan huy PE.

4. Kétluan

Nghién ciu tién hanh phan lap va thu thap ching chuan duoc 25 chang vi sinh vat c6
kha nang phan huy PE, qua sang loc va dinh danh di tuyén chon duoc 3 chung 1a Bacillus
drentensis B8 (chung phan 1ap), Bacillus subtilis ATCC 5230, Aspergillus oryzae ATCC
10124 c6 tiém nang phan huy PE. Cac két qua khao sat vé kha nang giam trong lugng PE
(48,8%); khoang céach PE cach bé mat méi truong; do bén kéo; su thay d6i FTIR va thay doi
cau tric bé mat PE (SEM) di chitng minh kha nang phan hay PE cua ching an toan wu thé
nhat 12 Bacillus drentensis B8. Nghién ctiu ciing kién nghi can khao sat véi cac chung ang
vién hién dang bao quan trong bo suu tap ddng thoi khao sat thém chuang tiém niang B9 vi
dinh danh B8 va B9 cung loai nhung dic tinh khac nhau nén can khao séat ca 2 chiang trén.

% Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi
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ABSTRACT

Polyethylene has been used increasingly over time, and its degradation is becoming a great
challenge. Annually, approximately 500 billion to 1 trillion polyethylene carry-bags are being
consumed worldwide. This study aimed at isolating, screening and selecting microorganisms that
are able to degrade polythene. A total of 25 microorganism were isolated. Bacillus drentensis,
Bacillus subtilis ATCC 5230 and Aspergillus oryzae ATCC 10124 were ones of the isolates identified
in this study. They have the potential to degrade PE. The extent of biodegradation on the polyethylene
sheets was assessed by various techniques including weight loss analysis (48.8%), Fourier
Transform Infrared Spectroscopy (FTIR), PE distance from environmental surfac, tensile and change
of surface structure of PE (SEM), genus Bacillus drentensis were confirmed to be good candidates
for PE biodegradation. Further research is also recommended to survey biodegradation of strains
of microorganisms preservation in strain collection.

Keywords: Biodegradation; FTIR; Polyethylene; SEM
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