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Nghién ctru phan lap chiing vi khuan bién
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Tom tiit:

Do c6 tinh bén nhiét va co hoc, nhwra polyvinyl chloride (PVC) dwoc ing dung rong rii trong doi sdng ciia con nguoi.
Tuy nhlen, bén canh lgi ich mang lai, nhuya PVC phé thai cung gay anh hlr('rng dén sirc khoe ciia con ngum va moi
truong song Nhirng nghién ctru gan day cho thay, vi sinh vat bién nhw vi nam, vi khuén, xa khuén c6 tiém ning phan
hiy rac thii nhya va sit dung ching nhw nguon carbon duy nhit. Trong nghlen clru nay, vi Khuin phan huy nhua
PVC dwoc lam giau va phan lap tir cac ving 6 nhiém rac thai nhyua ven bién Viét Nam. Tir 18 chiing vi khuin phan
lap, cac tac gia da lua chon dugc chung vi khuan VK3 ¢6 kha nang phan huy nhwa PVC va s dung vat liéu nay nhw
ngudn carbon duy nhit sau 8 tuin thir nghiém. Két qua phan tich trinh tu gen 16S rRNA cho thiy, chiing vi khuin
nay c6 do twong dong 99% véi Alcanivorax sp. Sw bién ddi cAu triic bé mit va nhém chire ciia nhwa PVC béi chiing
vi khudn VK3 ciing dwgc minh chimg bing phu’(rng phap phén tich hinh inh kinh hién vi dién tir quét (SEM) va
pho hong ngoai (FTIR). Nghién ctru nay cho thay tiém nang ung dung xir ly nhwa PVC phe thai ciia vi khuén bién.

Tir khéa: 1am giau, phan hity PVC, phén 1ap, PVC, vi khuan bién.

Chi s6 phin logi: 1.6

Pat van de

Theo s liéu thong ké, 4 loai nhya 1a polyethylene (PE),
polypropylene (PP), PVC va polystyrene (PS) chiém t&i
68% luong nhya san xudt trén thé giéi hang nam. Vi dic
tinh bén, dé ché tao, cac loai nhya nay dugc ing dung rong
rii dé san xudt cic mat hang tiéu dung nhu dong gbi, do
choi, d6 noi that, 6ng nudc, van san va vat liéu xay dung...
Trong cac loai nhya néu trén, PVC duoc san xuat véi sb
luong twong dbi 16n (dimg thr 3). Do nhu cau st dung cac
san pham 1am tir nhwa ngay cang gia ting nén rac thai nhwa
n6i chung, rac thai PVC néi riéng dang 1a mdi lo ngai, gay
anh huong tiéu cuc dén moi truong sdng va sirc khoe con
nguoi [1, 2].

Mic du, cac nha quan 1y va san xuét di c6 gang tang kha
nang tai ché rac thai nhya, tuy nhién phuong phap xir Iy phd
bién hién nay van la thiéu dot va chén lap. Nhuge diém cua
2 phu’ong phap nay la ton kém do tiéu ton ning lugng va giy
6 nhidm thtr cap t6i moi truong. Cac khi doc thai ra trong
qué trinh thiéu dt rac thai nhwa phai ké dén 1a CO,, CFC
(chlorofuorocarbon), vinyl monome va dioxin lam 6 nhiém
khi quyén va méi trudng. Dioxin khong chi anh huéng dén
hé théng mién dich va noi tiét ma con gy ra cac bénh ung
thu & nguoi. Phuong phap chén 1ap ciing anh huong khong
nhd té1 moi truong, dac biét 1a moéi truong nudce. Nhua sau
thoi gian dai chon lap co thé bi phan hity mot phan, tao
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thanh cac manh nhua ¢c6 kich thude vira va nho (V1 nhya).
Vi nhya c6 the ngam tir bii chon lap xuong nude ngdm gy
6 nhim ngudn nudc va mdi truong bién. Ngoai ra, chon lap
lau ngay ciing tao ra khi doc lam 6 nhiém moéi truong [3, 4].

Do d6, viéc lya chon cac phuong phép xtr 1y rac thai
nhya phu hop, an toan va than thién véi moi truong la
can thiét. Theo cac nha khoa hoc, giai phap tot nhat dé xur
ly réc thai nhya hién nay 1a viéc két hop tai ché nhya va
xur ly rac thai nhya bé’lng phuong phap phan huy sinh hoc
(bioremediation). Phan hity sinh hoc 1a phwong phap bé sung
vi sinh vat phan huy rac thai nhya va dinh dudng vao méi
truong 6 nhiém nham thuc ddy qué trinh phan hity sinh hoc
réc thai nhya. Trong qua trinh nay, cac vi sinh vat s& dong
hoa rac thai nhwa doc hai thanh sinh khéi té bao, giai phong
ra cac san phdm khong doc hai nhu CO,vaH,0O [, 3]. Véi
uu diém an toan va than thién voi moi truorng, phuong phap
nay hién dang thu hiit dugc sy quan tdm nghién ctru cua cac
nha khoa hoc trén thé gidi. Tuy nhién, viéc lya chon cac vi
sinh vat c6 kha nang phan huy rac thai nhya, tor d6 nhan
gidng trén quy mé 16n va ung dung xur 1y trén quy cong
nghiép 1a diéu kién tién quyét.

Muc tiéu cta nghién ctu nay la phan lap va lya chon
dugc chung vi khuan phan hity nhya PVC tiém ning tir cac
mau bun va nude 6 nhidm rac thai nhua & ven bién Viét
Nam.



wsssssssn Khoa hoc Tu nhién | Khoa hoc su séng

Study on the isolation of marine
bacterial strains capable of
degrading polyvinyl chloride

Thi Quynh Hoa Kieu!, Huu Trung Tran?
Duc Huynh Mai?, Huu Dat Nguyen?, Vu Giang Nguyen**

!Institute of Biotechnology,
Vietnam Academy of Science and Technology
’Institute of Tropical Technology,
Vietnam Academy of Science and Technology

Received 12 January 2022; accepted 22 February 2022
Abstract:

Polyvinyl chloride (PVC) is a widely used plastic due to
its good mechanical properties and thermal resistance.
However, despite of its advantages, the persistent nature
of PVC makes it challenging to dispose when released into
the environment, thereby causing harm to human health
and the environment. Recent research has revealed that
specialised marine microbes (such as bacteria, fungi,
and actinomycetes) have the potential to biodegrade
plastics and utilise many of them as the sole source of
carbon. In this study, PVC degrading bacteria were
enriched and isolated from plastic waste contaminated
coastal areas in Vietnam. From 18 isolates of bacteria,
the authors selected the VK3 strain capable of degrading
PVC and used this material as the sole carbon source
after 8 weeks of testing. The results of 16S rRNA gene
sequence analysis showed that this bacterial strain has
99% similarity with Alcanivorax sp. The changes in
surface structure and functional groups of PVC was also
demonstrated by Scanning electron microscopy (SEM)
and Fourier-transform infrared spectroscopy (FTIR).
These results revealed promising evidences of PVC
degradation by marine bacteria.

Keywords: enrichment, isolation, marine bacteria, PVC,
PVC degradation.

Classification number: 1.6

Doi tuong va phuong phap nghién ciu
Chiing vi khudn bién phén hiiy nhwa PVC

Chung vi khuén phan hiy nhya PVC duoc lam giau va
phan 13p tir cic miu bun, nudc 6 nhiém rac thai nhwa & cac
vung ven bién Viét Nam. Cac miu nudc va bun 6 nhidém
dugc liy bang dung cu chuyén dung dwoc vo tring. Miu
duogc git lanh va dugc phan tich trong vong 24 gio.
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MGéi trwong nuéi cdy

Moi truong khoang (MSM) ¢6 bd sung nhya PVC (g/):
NH,NO, 1, KH,PO, 0,5, K,HPO, 0,5, MgSO,.7H,0 0,5,
NaCl 20, ZnSO,.7H,0 0,002, FeSO,.H,0 0,002, pH 7.

Moi truong dinh dudng hiéu khi (HKTS) (g/1): NH,NO,
2, KH,PO, 1, NaCl 20, KCI 0,25, MgCl, 1,2, glucose 1,
pepton 5, cao men 0,2, cao thit 3, thach 20, pH 7.

Vit ligu PVC

Bot nhya PVC PM-66R 1a san phém thuong mai cia
Cong ty TNHH hoa chit AGC Viét Nam, khoi lugng riéng
1,35 g/em’, ham luong PVC t6i thiéu 99,7%, ham luong
chat bay hoi t6i da 13 0,3%.

Phwong phdp lam giau vi khudn phén hity PVC

Mau nudc va bun thu duoc tir khu vuc 6 nhiém rac thai
nhya ven bién dugc sir dung dé 1am giau vi khudn phan hay
PVC trén moi truong MSM bod sung 0,2% (w/v) bot nhya
PVC (mdi truong PVC-MSM). 1 ml mau nuéc hoic 1 g
mau bin duoc pha lodng vao 9 ml mudi sinh 1y. Sau d6 3 ml
dich mau pha lodng dugc bd sung vao 100 ml mdi trudong
PVC-MSM, pH 7 va duogc nudi lic 180  vong/phut ¢ nhiét
d6 30°C. Sau 3 tuan nudi lic, tlep tuc cdy chuyén vao moi
truong PVC-MSM méi thém 2 1an [5].

Phwong phdp phén lap vi khudn phén hity PVC

Dich nuéi cdy sau 9 tuan lam giau dwoc pha lodng t6i
ndng d6 phu hop va gat trén mdi truong thach HKTS va
duogc nudi ciy ¢ 30°C trong thoi gian tir 1-2 ngay. Cac ching
vi khuan thuan khiét c6 khudn lac riéng véi céc hinh thai
khac nhau trén moi truong thach HKTS dugc gilt ¢ nhiét
d6 -80°C trong dich glycerol cho céc nghién ctru tiép theo.

Phwong phdp sang loc chiing vi khudn phén hity PVC

Céac ching vi khuan thuan khiét thu duoc trén méi
truong thach HKTS sau khi lam giau tiép tuc duoc nudi cdy
trén moéi trudng thach khoang MSM bé sung 0,2% (w/v)
bt nhya PVC. Céc chung c6 kha nang sinh trudng va phat
trién trén moi truong thach PVC-MSM dugc lya chon cho
nghién ctru tiép theo.

Dé danh gi4 kha ning sinh truéng va phan huy PVC cua
céc chung vi khuan sau khi sang loc trén méi truong thach
PVC-MSM, tién hanh nudi lic cac chung vi khuén thu duogc
trong binh tam gidc 500 ml chra 100 ml moéi truong PVC-
MSM bb sung 2% (v/v) dich nudi cay (18-24 gio) véi mat
d6 10° CFU/ml sau khi ly tim thu hdi sinh khéi va rira 2 1an
bang moi truong MSM khong bd sung nhya PVC. Mau dbi
ching khong nubi cdy vi khuén ciing duoc chuan bi ¢ cing
diéu kién. Thi nghiém sang loc dugc tién hanh ¢ 30°C, 180
vong/phut trong 8 tuan. Kha ning sinh truong cua cdc chung
vi khuin nghién ctu dwoc xac dinh hang tudn trén moi
truong thach HKTS. Ching vi khuén nao c6 kha nang sinh
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trudng va phat trién tot nhét s& duge lwa chon dé xac dinh
dac diém phan loai va danh gia kha nang phan hay PVC [5].

. Phin logi chiing vi khuin phén huy PVC lya chon
bang phdn tich trinh tw gen 16S rRNA

Gen mé hoa 16S-rRNA cua chung vi khudn nghién ctru
dugc khuéch dai bang phan Gmg PCR tir DNA tong sb st
dung cap moéi 27F (5° AGA GTT TAG TCC TGG CTC AG
3%) va 1492R (5 GGT TAC CTT GTT ACG ACT T 3°)
theo chu trinh nhiét: 94°C trong 5 phut, 30 chu trinh (94°C
trong 60 gidy, 55°C trong 60 gidy, 72°C trong 90 gidy), 72°C
trong 10 phut, gitr mau & 4°C [6]. San pham cua phan (g
PCR duoc phan tich trén may doc trinh tw ABI PRISM
3100-Avant Genetic Analyzer (Applied Biosystems, Foster
City, CA, USA). Két qua giai trinh ty gen hai chidu dugc
kiém tra bang phan mén phan tich DNA STAR. Muc do
trong dong gen 16S rRNA cua ching nghién ctru dugc so
sanh voi cac trinh ty gen 16S rRNA trong Genbank bing
cong cu BLAST trén NCBL

Xdc dinh sy bién ddi hinh thdi céu tric ciia vit ligu
PVC béng kinh hién vi SEM

Hinh thai cdu trac vat liéu PVC duogc phan tich trén thiét
bi kinh hién vi SEM, JEOL JMS63660LV cta Nhat Ban tai
Vién Ky thuat Nhiét déi, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

Dinh gia kha nang phéin huy cia vit ligu PVC bing
phan tich quang pho hong ngogi (FTIR)

FTIR dugc phan tich bang may hong ngoai bién ddi
Fourier NEXUS 670 (My) tai Vién K thuat nhiét déi, Vién
Han 1am Khoa hoc va Cong ngh¢ Viét Nam voi cac diéu
kién sau: do phan giai 4 cm!, mdi mau dugc quét 32 lan
trong giai budc song tir 4000 dén 400 cm!, cac mau dugc do
bang phuong phéap truyén qua mau ép vién KBr.

Két qua va ban luan
Lam giau va phan lgp vi khudn phin hity PVC

Vi khuan phan hiy nhya PVC duoc lam giau va phan
lap tir cac mau bun va nudc 6 nhiém rac thai nhya & ven
bién Viét Nam. Céc mau bun va mau nuédc duge bd sung
vao MSM chtra 0,2% (w/v) bot nhya PVC. Sau 3 tuan,
3 ml dich lam giau tiép tuc dwoc cay chuyén 2 lan vao 100
ml méi truong PVC-MSM méi. Sau 9 tuan lam gidu trén
moéi trudong PVC-MSM, dich nuéi cdy dugc pha lodng toi
nong d6 phu hop rdi gat trén méi trudng thach dinh dudng.
Tir cac mau lam giau trong moi trudng PVC-MSM, thu dugc
18 khuan lac riéng 1€ c6 hinh thai khac nhau (c6 thé tuong
mg véi 18 chung vi khuan khac nhau). Cac ching vi khudn
nay duoc bao quan trong dich glycerol ¢ nhiét do -80°C.

Luwa chon chiing vi khudn cé khd ning phén hity PVC

Céc chung vi khudn da phan lap tiép tuc dugc sang loc
trén moi truong thach PVC-MSM. Trong 18 ching phan lap
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dugc, chi co 5 ching c6 thé sinh truong va phat trién dugc
trén moi truong thach PVC-MSM duoc ky hiéu lan luot 1a
VK1, VK2, VK3, VK4 va VKS5. Hinh thai khuén lac cua ca
5 chung trén moéi trudng thach PVC-MSM déu nho, tron va
¢6 mau trang (hinh 1).

BREY 5 < N <
Hinh 1. Hinh thai cta ching vi khuan VK3 trén méi trwong
thach PVC-MSM sau 14 ngay nudi céy.

Cac chung vi khuan VK1, VK2, VK3, VK4 va VK5 lai tiép
tuc dugc sang loc dua vao kha ning sinh truong va phat trién
cua timg ching trong méi truong dich MSM bd sung 0,2%
(w/v) bot nhya PVC nhu ngudn carbon duy nhat sau 8 tudn
nudi cdy. Kha nang sinh truong ctia 5 ching vi khuan lya chon
sau 8 tudn nudi cdy dwoc xac dinh bing s luong vi khudn
trong moi truong HKTS, két qua dwoc thé hién ¢ bang 1.
Bang 1. Kha ning sinh trwdng va phat trién cta 5 ching vi
kl)uén Iwa chon trén méi trweong PVC-MSM sau 8 tudn nudi
cay.

Ky hiéu  $6 lwgng vi khuén trong mbi trwimg PVC-MSM (CFU/ml)

chiing vi ) ; ; ; ; ; . ;
khuén Tuan1 Tuian2 Tuian3 Tuan4 Tuian5 Tuan6  Tuan 7 Tuin 8
VK1 1,5x10*  9,0x10°  43x10* 3,0x10° 4,0x10° 52x10°  1,6x10° 7,5x10*
VK2 12x10°  8,0x10*> 16x10* 1,1x10' 0 0 0 0

VK3 LIx10* 1,5x10°  1,6x10° 2,1x10* 4,6x10* 82x10°  83x10° 9,0x10°
VK4 1,3x10°  14x10°  1,6x10° 2,3x10°  1,0x10* 9,6x10*  83x10* 9,0x10°
VK5 1,5x10° 2,0x10°  2,7x10° 4,1x10° 94x10°  1,18x10* 9,6x10* 5,2x10*

Két qua ¢ bang 1 cho thay, chung VK1 va VK3 ¢6 kha
nang sinh trudng va phat trién tot nhat trong méi trudng
MSM b6 sung bot nhya PVC nhu ngudn carbon duy nhat.
Trong do, chung VK1 dat ) luong cao nhét tir tudn tha 4
toi tudn thir 6 12 3,0x10° dén 5,2x10° CFU/ml va ching VK3
dat s6 lugng cao nhat tir tudn thir 6 dén tuan tha 8 1a 8,2x10°
dén 9,0x10° CFU/ml. Kha ning sinh trudng trén moi truong
PVC-MSM ctia cac ching VK2 (1,1x10'-1,2x10° CFU/ml),
VK4 (1,3x10%-9,6x10* CFU/ml) va VK5 (1,5x10°-9,6x10*
CFU/ml) déu yéu hon so véi ching VK1 va VK3.
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S6 lugng cua ching VK2 giam tir 1,2x10° CFU/ml tai
thoi diém ban dau xudng 1,1x10' CFU/ml sau 4 tuan nudi
ciy va khong dugc phat hién trén méi truong HKTS tir tudn
thr 5 tré di, chung to6 ching nay khong c6 kha nang sinh
truong va phat trién trén moi trudong PVC-MSM (khong ¢
kha ning st dung PVC nhu ngudn carbon duy nhit). Sau 8
tudn nuoi céy, ) luong khuén lac cta cac ching VK1, VK2,
VK3, VK4 va VK5 lan luot 1a 7,5x10%, 0, 9,0x10%, 9,0x10°
va 5,2x10* CFU/ml, trong dé chimg VK3 c6 s luong cao
nhit sau 8 tudn nudi céy. Do d6, chung VK3 duogc lya chon
dé xac dinh dic diém phan loai va danh gia kha ning phan
hiy PVC bang phuong phap SEM va FITR.

Diic diém hinh thdi khuén lac ciia chiing vi khuén VK3

Dic diém hinh thai khudn lac cta ching vi khuan VK3
trén moi truong dinh dudng HKTS sau 24 gid nudi ciy
dugc thé hién ¢ hinh 2. Ching VK3 1a vi khuan hiéu khi,
gram am, khong sinh bao tir, trén mai truong HKTS, ching
VK3 c6 mép gon, oval 16i, bong, nhay, tring duc hoi nga
vang, kich thude 3-4 mm.

Hinh 2. Hinh thai khuan lac ching VK3 trén méi trwong dinh
dwéng HKTS sau 2 ngay nuéi cay.

SEl = 5kV WD15mm  SS23 x10,000

ITT- VKTND - %

1pm —
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Hinh 3. Anh SEM mau nhwa PVC déi chirng (A) va mau xi ly v&i chiing Alcanivorax sp. VK3 (B) sau 8 tuan.

Phén logi chiing vi khuin VK3 bang phén tich trinh
tu gen 16S rRNA

Trong sb 18 ching vi khuén phan lap dugc ban dau,
ching VK3 duoc lya chon dé phan loai va danh gia kha
nang phan huy nhya PVC do c6 kha nang sinh truong va
phat trién tét nhét trong méi trudng PVC-MSM. Két qua
phan tich trinh ty gen 16S rRNA cho thiy, ching VK3 tuong
ddng 99% v&i loai Alcanivorax sp. Vi vy trong nghién ciru
nay, chung VK3 dugc ky hi¢u 1a Alcanivorax sp. VK3.

Danh gia kha nang phdan hiy nhwa PVC cua ching
Alcanivorax sp. VK3

Hinh thai cdu triic ciia nhya PVC dudi kinh hién vi SEM:
kha nang phan hiy PVC cta ching Alcanivorax sp. VK3 da
duogc nghién ctru sau 8 tuan nudi lic trén moi trudng PVC-
MSM duogc thé hién ¢ hinh 3. Két qua cho thay, & do phong
dai 10.000 lan, bé mat vat lieu PVC ciia mau dbi ching
(khong xir Iy v6i chung VK3) gan nhu con nguyén ven, hinh
thai hoc bé mat cia mau kha phang (hinh 3A). Trong khi dé,
mau thir nghiém xur 1y boi chung VK3 ¢6 su bién doi rd rét,
trén bé mat mau xuét hién rat nhiéu cac hdc rd va xép vat
liéu nhu thé hién & hinh 3B sau 8 tuan thir nghiém. Két qua
nay chung to chung vi khuén Alcanivorax sp. VK3 ¢6 kha
nang phan hiy nhya PVC.

Ddnh gid khd ning phin hity nhwa PVC bing phin
tich FTIR

Hinh 4 trinh bay két qua nghién ctru phd FTIR ciia mau
nhya PVC d6i chimg va miu thir nghiém duoc xtr 1y boi
chung vi khuan Alcanivorax sp. VK3 sau 8 tuan. Trén phd
ciia mau ddi chimg xuét hién cac pic dic trung cua nhya
PVC nhu: cac dinh ¢ ving 2362-2333 cm’! (twong tng véi
dao dong ciia nhom HC-CI) [5], cac pic dac trung ciia nhom
CH, ¢ 2972 cm™ va 2910 cm’, nhém CH,-Cl bién dang &
1431 cm’!, CH-CI bién dang goc & 1252 cm’!, C-H ¢ 960
em va lién két C-Cl dic trung boi cac dinh 831, 691 va 615
cm! [7-9].

SEI 5kV x10,000 - .1k

WD15mm SS20 ¢
ITT- VKTND 5 %o,
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LGOI CAM ON

Cong trinh nay duoc thuc hién véi su
hd trg kinh phi cia Chuong trinh hd trg
nghién ciru vién cao cdp ciia Vién Han 1am
Khoa hoc va Cong ngh¢ Viét Nam (ma sb:
NCVCC. 13.09/21-21). Cac tac gia Xin
chan thanh cam on.
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Hinh 4. Phan tich phd FTIR mau nhwa PVC déi chirng (bén trén) va mau xi ly

v&i chiing vi khuan Alcanivorax sp. VK3 (bén dwéi).

So sanh v&i phd FTIR ciia mau thir nghiém dugc xir 1y
boi ching VK3, ¢6 su xuét hién pic méi & cac bude song
1738 em dic trung cho nhém cacbonyl (C=0), ddng thoi,
vé cuong do cuia pic dic trung, xuat hién su suy giam cuong
dd tai cac pic trong vung 2362 2333 cm! (tuong ung voi
HC-CI), ving 1300-1000 cm™ ctia nhém CH,-C1 dau mach
[10-12]. Su xuat hién cua cac ngém cacbonyl c¢6 thé lam
tang kha ning hap thu nudc trén bé mat mau. Do do, trén
phd hong ngoai ctia mau sau thir nghiém viing 3450 cm™! ¢o
dinh rong va cuong do manh hon so v&i mau déi ching. Cac
két qua nay cho thay di c6 sy bién dbi vé cau triic cia mach
PVC, da xuat hién qué trinh khir clo tir PVC cta boi chung
vi khuan Alcanivorax sp. VK3.

Hién chwa c6 cong bd nao vé kha ning phéan huy PVC
cling nhu kha ning st dung vat liu nay nhu ngudn carbon
duy nhét va ning luong cua vi khuén Alcanivorax. Tuy
nhién, nhitng cong bd vé kha ning phan hiy hydrocarbon
dau mo6 va nhwa LDPE (low-density polyethylene) cua
chung nay da dugc biét dén [6, 13, 14].

Trong s6 18 chung vi khuin phan 1ap duoc bang phuwong
phép 1am gidu tir cic mau bun va nude 6 nhiém rac thai nha
& ven bién Viét Nam da lua chon dugc chung Alcanivorax
sp. VK3 ¢6 kha nang phan hiy va st dung nhya PVC nhu
ngudn carbon va ning luong. Két qua nghién ctru cho thay,
chung Alcanivorax sp. VK3 sinh truong va phat trién tot
trong MSM bd sung PVC nhu ngudn carbon duy nhat sau 8
tuan thir nghiém. Kha ning phan hay nhwa PVC cia ching
nay dugc minh chung thong qua sy bién d6i ro rét bé mat
vat liéu nhwa PVC va ciu trac cia mach PVC gitra mau ddi
chimg va mau thir nghiém sau 8 tuan.
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