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ABSTRACT

The aim of the study was to isolate microorganisms able to biodegrade phenol compound
from mud samples of the laboratory wastewater discharge area in College of Agriculture,
Can Tho University. Two mud samples of laboratorial discharge area and one soil
smaple of grass at College of Agriculture, Can Tho University were enriched in the liquid
minimal salt medium (MSM) containing 500 mg.L* phenol for enhancement of microbial
density. The phenol concentration in liquid medium was determined by colorimetric
method with Folin - Ciocalteu’s phenol reagent at wavelength 758 nm. The results
showed that all the three microbial communities studied were able to biodegrade highly
phenol compound in the liquid MSM and varied from 87.6% to 91.5% of the total initial
concentration after 5 incubation days. Two yeast strains labeled as PS1.1 and PS6 among
28 microbial isolates showed their high biodegradation of phenol compound in liquid
MSM containing 500 mg.L™ phenol with a degradation percentage of 98.9% and 97.6%,
respectively after 5 incubation days. Based on 28S-rRNA gene sequences, these two yeast
strains showed 100% identity with Candida tropicalis and they were identified as
Candida tropicalis PS1.1 and Candida tropicalis PS6, respectively.

TOM TAT

Nghién ciru nhdam phdn Igp vi sinh vt cé kha ning phan hity phenol tir mau bim khu chira
nude thai phong thi nghiém thugc Khoa Nong nghiép, Triong Pai hoc Can Tho. Hai
mdu bim khu chika mede théi phong thi nghiém va mét méu dat ¢é thuée Khoa ' Nong
nghiép, Truong Pai hoc Can Tho dwoc nidi tang sinh trong moi truong khodng 16i thiéu
I6ng b6 sung 500 mg.L L phenol dé nhdn mdt s6 vi sinh vét. Nong dé phenol trong moi
truong nudi cdy dirge xdc dinh bang phweong phdp so mau vi thuée thir Folin —
Ciocalteu’s phenol ¢ bwcc song 758 nm. Két qua nghién ciu cho thdy cd ba hé vi sinh
Vit tir méu bim va mau dat déu 6 khd ning Pphdn hiy phenol cao va dao dong trong
khodng tir 87,6% dén 91,5% sau 5 ngay nudi cay. Hai dong nam men ky hi¢u PS1.1 va
PS6 trong so § 28 dong vi khudn va nam men phdn ldp duoc c6 khd nng phdn hiiy phenol
rét cao frong moi treong khoang 16i thiéu long bé sung 500 )mg.L° 1 phenol véi phan trim
phdn hiy lan heot dat 98,9% va 97,6% sau 5 ngdy nudi cay. Két qua gidi trinh tw dogn
gen 28S-+RNA cho thdy cd 2 dong PS1.1 va PS6 ¢é dg twong dong 100% véi lodi ndm
men Candida tropicalis va duoc dinh danh la Candida tropicalis PS1.1 va Candida
tropicalis PS6.

Trich dAn: DS Thanh Luan, Tran Hoang Ty, Tran V5 Hai Pudng va Nguyén Khéi Nghia, 2020. Phan 18p va
tuyén chon vi sinh vat phan hiy phenol tir mau bun khu chira nude thai phong thi nghiém thude
Khoa Nong nghiép, Truong Pai hoc Can Tho. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(6A):

33-41.
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1 GIOI THIEU

Phenol (CsHsOH) 1a mot hop chit vong thom ¢
d6 doc cao, khod phan huy, luu tdn lau trong moi
truong dat, anh huong dén moi truong, dong thuc
vat thuy sinh va dac biét nguy hiém cho sic khoe
con ngudi (Lika and Papadakis, 2009). Tiép xuc
cip tinh v&i phenol gay kich tng da, phenol doc
hai d6i voi hé than kinh, tim, than, gan va d& dang
hiap thu qua da va niém mac (Wang et al.,
2011). Tuy nhién, ngay nay phenol va cac hop chat
cia né dwoc sir dung rét nhiéu trong linh vuc cong
nghiép, ngoai ra phenol con dugc sir dung phd bién
trong cac phong thi nghiém nham phuc vu cho
nghién ctru va giang day. Viéc luu ton cua phenol
trong nuéce thai cong nghiép nhu nha may loc dau,
duoc pham, dau khi, dét may va nuéc thai tir cac
phong thi nghiém s& dan dén 6 nhiém ngudn nudc,
d4t va tram tich & xung quanh cac khu virc nay néu
khong dugc xtr 1y trude khi xa thai ra méi truong.
Do d6, viéc xtr Iy nham loai bo du lIwong phenol ra
khoi ngudn nudc thai, dat va trim tich 6 nhidm Vi
phenol 14 rat can thiét (Pradeep et al., 2015). Hién
nay, bién phap sinh hoc thong qua viéc sir dung vi
sinh vat (VSV) c6 kha nang phan huy phenol cao
nham xtr Iy 6 nhiém phenol luu ton trong nuéc, dat
va tram tich 1a mot trong nhiing bién phap xur ly
phenol dwoc wu tién lya chon vi c6 hidu qua cao, tiét
kiém va than thién v6i moi trudng sinh thai. Nhiéu
nghién ciru trude day trén thé gisi cho thdy mot sé
loai vi khuén va ndm men nhu Pseudomonas putida,
Acinetobacter sp., (Kafilzadeh and Mokhtari, 2013)
Candida tropicalis (Jiang et al, 2018),
Cryptococcus terreus, Rhodotorula creatinivora
(Krallish et al., 2006) phan 1ap c6 kha nang phan
hity phenol cao va dugc ung dung rong rai trong xt
ly 6 nhiém phenol. Tuy nhién, & Viét Nam, cac
nghién ctru V& phan I4p cac vi sinh vat ma dic biét
1a nAm men co kha ning phan huy phenol va tng
dung chung trong xur Iy méi truong dat, nudc va
tram tich 6 nhidm véi phenol con rat han ché. Vi
vay, nghién ctru nay duoc thuc hién nham muc tiéu
phan 14p, tuyén chon va dinh danh dong VSV ¢6 kha
ning phan hily phenol cao tir miu bun ao chira nuéc
thai tir phong thi ngiém va mau dit trong co.

2 PHUONG PHAP NGHIEN CUU

2.1 Ngudn vi sinh vat

Hai mau bun duoc dung trong phan lap VSV co
kha ning phan hty phenol dugc thu thap tai ao khu
chira nudc xa thai Phong thi nghiém Hoa hoc dat va
Phong thi nghiém Sinh hoc dt trong thoi gian dai
va mot mau dét trong co thudc khuon vién Khoa
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Nong nghi¢p, Truong Pai hoc Can Tho. Mau bun
va dat duoc Iay ngau nhién ¢ do sau 0-20 cm bing
khoan lay mau, sau d6 miu duoc cho vao cac chai
thity tinh 250 mL v6 trang va trir trong ta lanh dé
phuc vu cho qua trinh phén 1ap.

2.2 Lam giau mit s6 VSV c6 kha ning
phéan hiy phenol trong hé VSV va danh gia kha
ning phén hiy phenol cia hé VSV

2.2.1 Lam giau mat s6 Vi sinh Vét cé kha nang
phdn huiy phenol trong h¢ vi sinh vt

Mot lugng mau bun hodc dat (5 g) chia VSV
duoc cho vao trong binh tam giac 100 mL chua 50
mL méi trudng khoang téi thiéu long bd sung 500
mg.L? phenol duoc tiét trang. Tiép theo, cac binh
tam giac nudi cdy dugc dat trén may 14c vai toe do
110 vong.phut! & didu kién nhiét do phong thi
nghiém va trong tbi. Sau 7 ngay nuéi cdy, 1 mL dung
dich VSV cua thé hé nuéi cay dau tién duoc chuyén
vao binh tam giac khac chira 49 mL dung dich méi
truong khoang tdi thiéu long bd sung 500 mg.Lt
phenol tiét tring. Mau duoc tiép tuc nudi ciy trén
may lic, trong t6i va trong diéu kién phong thi
nghiém trong 7 ngay. Sau d6, 1 mL dich vi khuan
cua thé hé nudi cay tha hai dugc chuyén vao binh
tam giac khac chia 49 mL dung dich méi truong
khoang t4i thiéu long b6 sung 500 mg.L phenol tiét
trang va dugc nudi trén may lac. Toan bd qui trinh
duoc 13p lai lién tuc trong 5 1an. Nghiém thac déi
chung duoc thuc hién tuong tu nhung khong cho
mau bun hodc dit vao binh chira méi truong nudi
cdy. Thanh phan cia méi truong khoang toi thiéu
long bd sung phenol (mineral-based culture) gom:
MnSO4.H,O 0,01 g; MgSO,4 0,1 g; NaCl 0,1 g;
KH.,PO4 0,2 g; KoHPOs 0,4 g; phenol 0,5 g;
(NH4),S0. 0,4 g; NazM004.2H,0 0,01 g hoa tan
trong 1 lit nuéc khir khoing (Kafilzadeh and
Mokhtari, 2013).

2.2.2 Danh gia kha nang phdan hiy phenol cua
3 hé VSV sau khi’d‘ufac’ lam gidt{ mat so trong moi
truong khodng toi thiéu long bé sung phenol

Sau 5 thé hé nuoi cdy lién tuc nham gia ting mat
s6 VSV ¢6 kha nang phan hiy phenol & muc 2.2.1,
1 mL dich VSV ¢ thé hé thir 5 duoc chuyén vao binh
tam giac chira 49 mL méi truong khoang tdi thiéu
Iong bd sung 500 mg.L! phenol. Mdi hé VSV dugc
bé tri v6i 3 1an 13p lai twong tng véi 3 binh tam giac.
Céc binh tam giac chira mau duoc lic trén may l4c
v6i toe do 110 vong.phut & nhiét do phong thi
nghiém va trong t6i. Nghiém thirc dbi chimg dugc
thuc hién tuong tu nhung khong dugc chung VSV.
Nong do phenol trong moi truong nudi cay dugc xac
dinh vao cac thoi diém 0, 1, 2, 3 va 5 ngay sau khi
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nudi cdy bing phwong phép so mau vdi thube thu
Folin — Ciocalteu (Waterman and Mole, 1994).

2.3 Phan 1ap VSV c6 kha niing phan huay
phenol

Sau khi danh gia kha nang phan hay phenol caa
cac hé VSV trong moéi trudong khoang tdi thiéu long
tién hanh chon cac hé VSV c¢6 kha nang phan huy
phenol véi hiéu suit cao dé tién hanh phan lap va
tach rong céc dong VSV c6 kha ndng phan hay
phenol. Cach thyc hién nhu sau: Tién hanh pha
lodng dich nudi cdy cua hé VSV & thé hé nudi cay
thir 5 theo hé sb 10, sau d6 hat 50 puL dung dich &
ting nong do pha loang trai 1én trén bé mat moi
truong agar chira phenol véi nong ¢ 500 mg.L™ dé
phéan lép va tach rong VSV. Dit céc dia petri chira
mau & diéu kién phong thi nghiém va trong t6i trong
5 ngay, tién hanh quan sat sy phat trién cia khuan
lac VSV trén bé mat dia moéi trudng. Chon céac
khuan lac VSV c6 kich thude, hinh dang, mau sic,
d6 ndi, dang bia khac nhau dé tién hanh tach rong
trén moi truong agar bo sung phenol ndng do 500
mg.L! lién tuc trong 5 lan. Sau d6 tién hanh mé ta
hinh thai khuan lac, té bao va nhuom Gram ciia mdi
dong VSV.

2.4 DPanh gia va so sanh kha nang phén huay
phenol ciia mdt s6 dong vi sinh vat tuyén chon

2.4.1 Nguon vi sinh vt

Céc dong VSV sau khi phén 13p tién hanh b tri
thi nghiém dé danh gia va so sanh kha ning phan
hity phenol trong méi trudng khoang tbi thiéu long
bé sung phenol. Bong thoi, hé VSV ¢ kha ning
phan huy phenol cao cling dugc dua vao thi nghiém
chung véi cac dong VSV tuyén chon nham so sanh
hiéu qua phan huay phenol gitra dong don va cong
ddng. VSV duogc nudi cdy trong binh tam giac 100
mL chira 50 mL méi truong khoang tdi thiéu long
bd sung 500 mg.Lt phenol trong hai ngay trén méay
lic véi toe d6 110 vong.phit? va trong toi. Sau hai
ngay nudi tién hanh pha lodng xac dinh mat s6 VSV.
Mat s6 dong vi sinh vat dugc xac dinh theo phuong
phap nho giot (Hoben and Somasegaran, 1982). Hut
1 mL dung dich nuéi cdy, tién hanh pha lodng dich
trich thanh nhidu ndng do pha lodng véi hé s6 pha
loding bang 10. Hat 50 pL dung dich hoa lodng nho
thanh 5 giot trén b& mat moi truong TSA. Mat sb
cua hé VSV dugc xac dinh theo phuong phap
phuong phap cua Ian va Charles (2004). Hat 1 mL
dung dich nudi cay, tién hanh pha loang dich trich
thanh nhiéu ndng d6 pha loang véi h¢ s6 pha lodng
bang 10. Hut 50 pL dung dich hoa lodng cho 1én trén
bé mat moi truong TSA. Dung que cha thuy tinh tigt
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trang trai déu dich trich 1én trén bé mat méi truong.
2.4.2 BO tri thi nghiém

Huat mét lwong dung dich VSV di chuan bi &
muc 2.4.1 cua tung dong va h¢ VSV vao binh tam
gi4c ¢6 chira sdn 50 mL méi trudng khoang tdi thiéu
long bo sung 500 mg.L phenol di duoc tiét tring
nhiét va dé ngudi dé mat sb VSV ban dau dat 10
CFU.mL! ¢ thoi diém bb tri thi nghiém. Mdi dong
vi sinh vat va hé VSV duoc bé tri vai 3 1ap lai, trong
ung véi 3 binh tam gidc. Cac binh tam giac chta
mau duoc lic trén may 1ac vai toe 6 110 vong.phit
1 & nhiét 6 phong va trong ti. Nghiém thirc ddi
chung duoc thuc hién tuong ty nhung khéng duoc
chung VSV. Mat s6 VSV va nong do phenol con lai
trong modi truong nudi cy long duoce xac dinh vao
céc thoi diém 0, 1, 2, 3 va 5 ngay sau khi bé tri thi
nghiém.

2.5 Dinh danh dong VSV c¢6 kha ning phan
hiy phenol cao

Chon ra dong VSV thé hién kha ning phéan huy
phenol cao nhét sau 5 ngay nudi ciy & muc 2.4 dé
tién hanh ly trich DNA. Sau d6 khuéch dai DNA
bang ky thuat PCR véi ciap moi U1/U2 (Sandhu,

1995) wvé6i  trinh  ty nhu  sauw: Ul: 5°
GTGAAATTGTTGAAAGGGAA 3, U2: 5
GACTCCTTGGTCCGTGTT 3°.

Thuc hién phan tng PCR biang may PCR
GeneAmp® PCR System 9700 dé khuéch dai doan
gen muc tiéu theo chu ky nhiét sau: phan tng PCR
dugc bién tinh & 94°C trong 5 pht, sau d6 1ap lai 35
chu ky véi cac budc (bién tinh ¢ 94°C trong 1 phut,
gan cap moi vao khudn & nhiét d6 55°C trong 1 phut,
kéo dai & 72°C trong 1 phit 30 gidy), giai doan 6n
dinh duoc duy tri & 72°C trong 7 phit. Cudi cing
mau duoc trir & 4°C.

San pham PCR sau khi khuéch dai dugc dién di
trén agarose gel 1,5% bang bo dién di mot chiéu co
b6 sung thém ethidium bromide dé kiém tra san
pham. San pham PCR sau d6 dugc gui giai trinh tyr
bing may giai trinh ty ty dong tai cong ty TNHH
dich vy va thuong mai Nam Khoa. Sau d6 trinh tu
DNA dugc so sanh véi gen tuong (ing trén co So dit
liéu nchi (http://blast.nchi.nlm.nih.gov/Blast.cgi),
ddng thoi két hop cac dic diém hinh thai khuan lac
va té bao dé xac dinh mirc d6 loai ctia chiing.

2.6 Phan tich sb liéu

i Sb liéu thi nghiém dugc tinh toan va phén tich
bang phan mém Microsoft Excel 2013 va Minitab
16.2.
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3 KET QUA VA THAO LUAN
3.1 Kha ning phén hiy phenol cia ba h¢
VSV tir miu bun va dat

Két qua khao sat kha nang phan huy phenol
trong moi trudng khoang t6i thiéu long bé sung 500

Tdp 56, Sé 6A (2020): 33-41

mg.L! phenol cua ba hé VSV sau 5 ngay nuéi cdy
(Hinh 1) cho thdy ca 3 hé VSV thir nghiém déu thé
hién kha ning phan hay phenol tt trong méi truong
khoang t6i thiéu long bd sung phennol.
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Hinh 1: Dién bién nong dd phenol con lai trong méi truomng khodng tdi thiéu léng cia cac nghiém thic
thi nghiém (n=3, d¢ léch chuan)

Ghi chii: HPH: hé V'SV tir Mdu bin khu tdp trung nueéc thai Phong thi nghiém Héa hoc ddt, HPS: hé VSV tir mdu bin
khu tdp trung nudéc thai Phong thi nghiém Sinh hoc dat va HDC: hé VSV tir mau dat trong co

Trong sudt thoi gian thi nghiém, nghiém thie dbi
chimg khong ching VSV ¢6 ndng do phenol trong
moi truong nudi cay on dinh va giam rat it khong
dang ké so vé6i ndng do ching ban dau (500 mg.L)
va ludén cao hon rat nhidu va khac biét c6 y nghia
thdng keé khi so so vdi cac nghiém thirc chung VSV.

Su khac biét giira ba hé VSV vé kha ning phan
hity phenol dugc thé hién 16 nhat ¢ sau 1 ngay thi
nghiém. O ngay nay, nghiém thirc duoc ching Vi
hé VSV ¢6 ngudn goc tir mau bun Phong thi nghiém
Hoa hoc dét c6 nong do phenol con lai thip nhat
(283 mg.L! so voi ndng do bd tri ban dau 1a 500
mg.L ™), chiém 36,3% hiéu suét phan huy phenol va
khac biét c6 y nghia théng ké so véi nghiém thic
dbi chung va 2 nghiém thirc con lai (p<0,05). Trong
khi do6, nghiém thirc dugc ching véi hé VSV co
nguon gbc tir mau bun Phong thi nghiém Sinh hoc
dét va tir mau dat trdng 6 c6 ndng do phenol con lai
trong moi truong nudi cy dat lan luot 346 va 352
mg.L? va twong duong 17,3 va 15,9% hi¢u suat
phan huy phenol. Mac du, hai nghiém thic nay c6
nong do phenol con lai trong méi truong nudi chy
khac biét khong c6 ¥ nghia thong ké khi so sanh véi

nhau nhung thip hon so véi nghiém thirc ddi chiing
(p<0,05) (500 mg.L™%).

O cac thoi diém thu mau con lai (2, 3 va 5 ngay
thi nghiém) tit ca cac nghiém thirc chung cac dong
VSV ¢6 ndng d6 phenol con lai rat thap va khac biét
khong c6 ¥ nghia thong ké giira cac nghiém thirc nay
khi so sanh v&i nhau (p<0,05). Bac biét ¢ ngay 3 va
5 sau khi b tri thi nghiém, ndng do phenol cua 3
nghiém thic chung VSV hau nhu duge phan hay
hoan toan. Diéu nay cho thay ca 3 h¢ VSV tir bun va
d4t sau 5 thé hé nhan mat s cac chang vi sinh vat
¢6 kha nang phan hay phenol thé hién kha nang phan
hiy rat hiéu qua phenol vai ti 18 phan huy dao dong
tir 87,6-91,5% sau 5 ngdy nudi cdy. Vi vay, ca 3 hé
VSV nay duoc st dung dé phan lap VSV c6 kha
nang phan huy phenol.

3.2 Phaén 13p vi sinh vét c6 kha nang phian
hily phenol tir miu bun khu x4 nwéc thai phong
thi nghiém

Tur ba hé VSV ¢6 kha niang phan hay phenol da
phan 13p dugc 28 dong VSV trong do, 11 dong VSV
¢6 ngudn goc tir mau bin Phong thi nghiém Hoa hoc
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dat (chiém ti 18 39,2%), 8 dong VSV ¢6 ngudn gbc khuan lac dao dong tir 2 - 6 mm. Ngoai ra, dwa vao

tir mau bun Phong thi nghiém Sinh hoc dat (chiém  két qua khéo sat ddc diém hinh thai té bao (té bao vi
ti 1€ 28,6%) va 9 dong VSV c¢6 nguon goc tir mau khuan c6 dang hinh que va cau véi kich thuée nho,
dat trong co (chiem ti 1€ 32,2%). Hinh thai khuan lac nam men c6 dang hinh try hodc hinh bau duc va co6

cua 28 dong VSV phan 1ap ¢6 cac dang nhu sau: tron kich thuéc 16n) caa 28 dong VSV phan 1ap da nhéan
(53,6%), mép khong déu (46,4%). Mau sic khuan dién dugc 17 dong 1a vi khuan va 11 dong 1a ndm
lac da dang vai cac mau: tr’fmg duc, mo duc va vang. men (Hinh 2).

Do ndi cua khuan lac gbm phang va 10i, kich thuéc
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Hinh 2: Hinh thai Eé bao VSV dugc quan séit dudi kinh hiép vi quang hec véi d§ phéng dai 1000x (A)
Té bao vi khuan hinh que; (B) Té bao vi khuan hinh cau; (C) Té bao nam men hinh bau duc

3.3 Danh gia khé nang phén hiy phenol chung dong VSV c¢6 ky hiéu PS4.1 co n?)ng do
cuia cac dong VSV tuyén chon phenol con lai trong mdi truong khodng toi thieu
3.3.1 Khd néng phan hiy phenol ciia cdc dong loang bo sung phenol thap hon so v&i 15 nghiém
VSV tuyén chon thirc ching 15 dong VSV con lai va ca nghiém thuc

) dbi chimg, khi do, nong do phenol con lai cua

Sau 2 dot bo tri thi nghiém danh gia kha nang nghiém thirc nay lan luot dat 35 va 4,51 mg.L! so
phan huy phenol cua 28 dong VSV phan 1ap, ket qua v6i nong do bo tri ban dau (500 mg.Lt) twong
cho thay ¢ dot b6 tri thi nghiém 1 (12 dong VSV) duong véi higu suét phan hay phenol 92,9 va 99 %,
Véo_thfri diém 2 ngay sau khi bo tri thi nghiém 6 khac biét co y nghia théng ké (p<0,05) so véi
nghiém thirc ching 6 dong VSV ¢6 ky hiéu PS1.1, nghiém thtrc d6i chimng va cac dong VSV con lai sau
PS2, PS4.2, PS5, PS6 va DC5 c6 nong do phenol 2 va 3 ngay thi nghiém. Trong khi d6, 15 nghiém
con lai trong moi truong khodng toi thieu long bo  thie con lai ching 15 dong VSV con lai ¢6 ky hiéu
sung phenol thap hon so v6i 6 nghiém thic chung 6 pH2, PH3, PH4, PHS5, PH6, PH7, PH8, PHY, PS1.2,
dong VSV con lai va ca nghiém thire d6i ch&r]g. Khi PS3, BC2, BC3, BC6, BCT va BC8 c6 kha ning
d6, nong do phenol cua cac nghiém thirc nay lan luot phan huy phenol thip hon. Nong d6 phenol con lai
con lai 11,8; 13,6, 10,5; 10,3; 10,1 va 9,33 mg.L* s trong moi truong khoang tbi thiéu long bd sung
V6i nong do bo tri ban dau (500 mg.L-1) twong phenol cua cac nghiém thic ching cac dong VSV
duong vdi hiéu suat phan huy phenol dao dong trong nay lan luot con lai dao dong trong khoang tir 159
khoang tir 97,6 dén 98,2 %, khdc biét co y nghia  gén 289 mg.L™ tvong wng voi hidu sudt phan huay
thong ké (p<0,05) so v6i nghiém thirc doi chimg va phenol cua cac dong VSV nay dao dong trong
cac dong VSV con lai. Trong khi do, 6 nghiém thuc khoang tir 36,6 % dén 66,9 % sau 3 ngay nudi cdy.
chang 6 dong VSV con lai ky hi¢gu PH11, PH10, Vi vay sau hai dot b tri thi nghiém 7 dong VSV ¢6
PHI1, DC1.1, DC1.2 va BC4 ¢6 kha nang phén huy ky hiéu: PSI.1, PS2, PS4.1, PS4.2, PS5, PS6 va
phenol thap hon. Nong d§ phenol con lai trong moi DC5 thé hién kha ning phan hily phenol cao nhit
truong khoang t6i thicu long bo sung phenol cua cac duoc tuyén chon dé bé tri thi nghiém chung véi nhau
nghiém thie chung cac dong VSV nay lan lugt dat  rong cung mot didu kién thi nghiém giup dé dang
420, 381, 163, 59,2, 56,7 va 419 mg.L™* tuong {ing so sanh kha ning phan hay phenol ctua 7 dong VSV
v6i higu suat phan huy phenol cua cac dong VSV nay Sau dong VSV ky hiéu PS1.1, PS2, PS4.1,
nay dao dong trong khoang tir 13,3 % den 86,2 %. PS4.2, PS5 va PS6 c6 ngudn gbc tir hé VSV miu
O dot bo thi nghiém 2 (16 dong VSV) vao thoi diem bun noi tap trung nuéc thai phong thi nghiém Sinh
2 va 3 ngay sau khi b6 tri thi nghiém, nghiém thirc hoc dat va dong VSV ky hiéu DC5 c6 ngudn gc tir
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hé VSV mau dat trong co. Diéu nay cho thay tai khu
vuc phoi nhiém véi phenol cao nhu khu xa nuéce thai
phong thi nghiém c6 nhiéu dong VSV c¢6 kha ning
phan hity phenol cao. Ngoai ra, trong mi trudng dat
€0 van c6 su hién dién ciia VSV c6 kha ning phan
hity phenol tét.

Két qua khao sat kha nang phan hay phenol cua
7 dong VSV dugc tuyén chon va hé VSV ¢ ngudn
g6c tir mau bun ao chira nudce thai phong thi nghiém
sinh hoc dat trong méi trudng khoang toi thiéu long
b6 sung phenol sau 5 ngay b tri thi nghiém duoc
trinh bay ¢ Hinh 3. Két qua cho thiy giira cac
nghiém thirc khac biét c6 ¥ nghia thong ké vé kha
nang phan hay phenol theo thoi gian thi nghiém va
nong d6 phenol con lai trong moi truong nudi ciy
long giam rat nhanh trong thoi gian thi nghiém,
ngoai trir nghiém thirc d6i chimg khong chung VSV.

Vao thoi diém 1 ngay thi nghiém, cac nghi‘ém
thac chiing VSV va nghiém thire doi ching c6 nong
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d6 phenol trong mdi trudong nudi cdy khac biét
khong co ¥ nghia théng ké khi so sanh véi nhau
(p<0,05). Ndng d6 phenol & cac nghiém thic dao
dong tir 461 dén 498 mg.L1.

O thoi diém 2 ngay thi nghiém, nong d6 phenol
con lai trong méi truong nudi cdy cua nghiém thirc
chung dong VSV PS6 12351 mg. L't (chiém ti & 32,2
% hiéu suét phan hity phenol), thip nhat va khac biét
¢ ¥ nghia théng ké so véi cac nghiém thic chung
VSV con lai va nghiém thie dbi chung (p<0,05).
Trong d6, ndng do phenol cua cac nghiém thirc dugc
chang véi VSV con lai dao dong tir 374 dén 476
mg.L . Ngoai ra, nghiém thic ching hé VSV tir
mau bun thai phong thi nghiém sinh hoc dét (HPS)
¢6 kha ning phan hay phenol thip hon so véi
nghiém thtc chung dong VSV PS6 vé6i ndng do
phenol con lai 1a 383 mg.L! va dat 27,1 % hiéu suit
phan huy phenol (p<0,05).
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Hinh 3: Dién bién vé ndng dd phenol con lai trong méi trwedng khoang toi thiéu léng ciia cac nghiém
thire thi nghiém (n =3, d9 léch chuan)

Ghi chu: PS1.1, PS2, PS4.1, PS4.2, ~PS5,’PS§: Cac dong VSV phdn ldp}ir mdéu bin Phong thi nghiém Sinh hpc dat;
DC5: Cdc dong VSV phdn Igp tir mau dat trong cd; HPS: hé VSV tir mau bun Phong thi nghiém Sinh hoc dat

Vao thoi diém 3 ngay thi nghiém, nghiém thirc
chung dong PS1.1 va PS6 c6 nong d6 phenol con lai
trong mdi truong nudi cdy lan luot dat 146 va 143
mg.L? (twong dwong véi 71,4 va 72,9% hiéu suat
phan huy phenol), thap hon va khac biét c6 ¥ nghia
thdng ké khi so sanh véi nghiém thic cac nghiém
thirc ching cac dong VSV con lai va nghiém thirc
dbi chimg (p<0,05). Ngoai ra, nghiém thirc ching hé
VSV tir mau bun phong thi nghiém sinh hoc dat
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(HPS) c6 ndng dd phenol con lai trong méi trudng
nuéi cay 1a 213 mg.L* (twong tng véi 58,9% higu
suat phan huy phenol).

O thoi diém 5 ngay thi nghiém, cac nghiém thirc
¢6 ching cac dong VSV don 1é va hé VSV déu ¢
nong d6 phenol con lai trong méi truong long rat
thip. Dac biét, nghiém thic duoc chung voi dong
PS1.1 va PS6 c¢6 ndng do phenol trong méi truong
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I6ng lan luot 5,9 va 12,3 mg.L?* (twong duong vdi
98,9 va 97,6% hiéu suat phan hiy phenol), thip hon
va khac biét c6 ¥ nghia théng ké so v6i cac nghiém
thirc con lai (p<0,05). Tém lai, hai dong vi sinh vt
ky hiéu PS1.1 va PS6 c6 tiém ning tng dung cao
trong viéc phan huy phenol.

Cac nghién ctu trude day ciing cho thdy co
nhiéu nhom VSV c6 kha niang phan huy phenol cao.
Trong do, nghién ctu cua Kafilzadeh and Mokhtari
(2013) cho thiy 2 dong vi khudn phan 1ap dugc dinh
danh 1a Pseudomonas putida va Acinetobacter sp.
thé hién kha nang phan hily phenol trong méi truong
khoang tdi thiéu vai hiéu suat phan huy phenol dat
100 % sau 7 ngay thi nghiém véi nong do b tri ban
dau (400 mg.L). Bén canh do, dong vi khuin
Rhodococcus sp. BTLP1 dugc nghién cttu boi Cung
Thi Ngoc Mai va ctv. (2012) cho thiy dong vi khuén
phan 1ap nay c6 kha nang loai bo phenol véi hiéu
suét 1én dén 92,5 % trong 7 ngay. Ngoai ra, dong vi
khuan Rhodococcus sp. VTPG5 (LC057207) khi
phat trién trong diéu kién toi uu dong vi khuan nay
tao ra biofilm gitip gia tang hi¢u Suat phéan huy lén
dén 99,8 % sau 7 ngay nudi ciy véi ham lugng ban
dau 200 mg.L* (Lé Thi Nhi Cong va ctv., 2016).
Nghién ctru cua Abarian et al. (2015) cho thay 2
dong vi khuan dinh danh Pseudomonas putidas
strain AHB62P va Arthrobacter scleromae strain
AHBO69P c¢6 kha nang nang lam giam nong do
phenol tir 500 — 600 mg.L ! trong 7 ngay nudi cay.

Ngoai vi khuén,’ nim men ciing ¢6 kha ning
phan huy phenol rat cao. Theo nghién cuu cua
Filipowicz et al. (2017) cho thay 3 loai nam men
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Candida subhashii, Candida oregonensis va
Schizoblastosporion starkeyi-henricii ¢6 kha nang
phan huy phenol rét cao trong thoi gian ngin, cu thé
Candida subhashii va Schizoblastosporion starkeyi-
henriciin c6 kha nang lam giam nong d6 phenol dén
1000 mg.L? trong 2 ngay nudi cay. Riéng loai
Candida oregonensis c¢6 kha nang lam giam nong do
phenol tir 500 - 750 mg.L™ trong 2 ngay nudi ciy.
Bén canh d6 nghién ctu cia Yu et al. (2005) ciing
cho thidy nim men thugc chi Candida sp. c6 kha
nang 1am giam ndng do phenol dén 500 mg.L* trong
2 ngay nudi cdy. Mot nghién ctru khac cia Hu et al.
(2006) cho thay dong nam men Candida tropicalis
— P4 ¢6 kha nang phan hay 1000 ppm phenol trong
3 ngay va dong nim men Candida tropicalis — P2 co
kha nang phan huy 1000 ppm phenol trong 4 ngay.
3.3.2 Mt so VSV trong méi trieong nudi cay
long

Mat s6 VSV cuia cac nghiém thirc theo thoi gian
thi nghiém duoc trinh bay trong Hinh 4 cho thay c6
su gia ting vé mat s6 VSV cua cac nghiém thiic
chung VSV trong méi truong nudi cay trong sudt 5
ngay thi nghiém. Mat s6 VSV cua cac nghiém thirc
chung VSV ting rt nhanh ¢ giai doan 1-3 ngay thi
nghiém, sau do, ting cham lai va c6 xu hudng 6 dinh
& giai doan 3-5 ngay sau thi nghiém. Két qua khao
sat mat s6 VSV & nghiém thirc d6i chimng cho thay
khong c6 bat cr VSV nao hién dién, diéu nay cho
thdy cac nghiém thie khong bi nhidm vi sinh vat tir
bén ngoai.
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Hinh 4: Dién bién mat sé VSV trong méi trudomg nudi ciy léng lgé sung phenol cia cac nghiém thire thi
nghiém (n = 3, d¢ léch chuan)

Ghi chi: PS1.1, PS2, PS4.1, PS4.2, P5:5, RS6: la cac dong VSV phdn ldp tir méu bin Phong thi nghiém Siph hoc dat;
DC5: la dong VSV phdn 1dp tir mau dat trong cé; HPS: hé VSV tir mau bun Phong thi nghiém Sinh hoc dat
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Vao thoi diém 1 ngay sau khi bd tri thi nghiém,
mat s VSV tang rat nhanh so véi thoi diém 0 ngay
bé tri thi nghiém, nghiém thic ching hé VSV tur
mau bun phong thi nghiém sinh hoc dat va dong
VSV ky hiéu DC5 c6 mat s6 VSV lan luot 1a 106 va
105 CFU.mL, cao hon va khéac biét c6 y nghia
thdng ké so voi cac nghiém thirc con lai (p<0,05),
diéu nay c6 thé 1a do vao thoi diém nay vi sinh vat
bat dau thich nghi va tién hanh nhan mat s6 rat
nhanh trong méi truong khoang tdi thiéu long bo
sung 500 mg.L phenol. Cac nghiém thitc con lai co
mét s6 VSV dao dong tir 102-10°CFU.mL%. Nghiém
thirc chung dong VSV ky hiéu PS4.1 c6 mat sb thap
nhat (102CFU.mL™).

Vao thoi diém 2 ngay sau khi thi nghiém, mat sb
VSV ciia cac nghiém thire chung VSV bit dau ting
nhanh, trong do, nghiém thirc ¢6 ching hé VSV tir
mau bun phong thi nghiém sinh hoc dat (HPS) co
méat s6 VSV dat 108 CFU.mL™ (p<0,05). Ké dén, cac
nghiém thtic ching cac dong VSV ky hiéu PS1.1,
DC5 va PS6 co mat s6 VSV déu dat 10° CFU.mL™,
cao hon va khéc biét c6 ¥ nghia thong ké so véi cac
nghiém thirc c¢6 ching cac dong vi sinh vét con lai
(p<0,05).

Vao thoi diém 3 ngay sau khi thi nghiém, mat sb
VSV cua cac nghiém thirc chang VSV tiép tuc ting
1én cao, trong d6, nghiém thirc ching dong VSV ky
hiéu PS1.1, PS4.1, PS6 va BC5 c6 mat s6 VSV cao
hon so véi 3 nghiém thirc ching 3 dong VSV con
lai. Mat s6 VSV caa 4 dong nay déu dat 108
CFU.mL%, khac biét co ¥ nghia thong ké so véi 3

Tdp 56, Sé 6A (2020): 33-41

nghiém thirc con lai (p<0,05). Bén canh d6, mat s6
VSV ¢ nghiém thac chung hé VSV tr mau bun
phong thi nghiém sinh hoc dat (HPS) dat cao nhat
(dat 10° CFU.mLY). Vao thoi diém 5 ngay sau khi
thi nghiém mat sb cua cac nghiém thirc c6 chung cac
dong VSV va hé VSV dat trang thai 6n dinh va khac
biét khong c6 ¥y nghia thong ké giita cac nghiém
thaec.

Mat s6 VSV cua nghiém thire c6 chung hé VSV
bun phong thi nghiém sinh hoc (HPS) ting nhanh,
va cao hon so vai cac nghiém thic chung cac dong
VSV don giai doan tir 0 dén 3 ngay sau khi bd tri.
Tuy nhién, kha nang phan huy phenol caa hé VSV
bun phong thi nghiém sinh hoc (HPS) thap hon so
v6i dong VSV don. Diéu nay cho thiy trong hé VSV
c6 mot s6 dong co hoi, chi husng loi tir hoat dong
phan huy phenol cia nhém VSV phéan hay phenol
ma khong thé phan hity phenol.

3.4 Dinh danh hai dong VSV tuyén chen

Két qua giai trinh tr doan gen 28S-rRNA hai
dong ndm men PS1.1 va PS6 duoc trinh bay ¢ Bang
1. Két qua cho thay trinh tw doan gen 28S-rRNA caa
dong hai dong ndm men PS1.1 va PS6 khi duoc so
sanh voi co so dit liéu nebi co do twong dong 100%
vé6i loai nam men Candida tropicalis. Mat khac, két
hop Vvéi cac ddc diém vé hinh thai khuan lac, té bao,
hai dong nim men PS1.1 va PS6 lan luot duoc dinh
danh nhu la Candida tropicalis PS1.1 va Candida
tropicalis PS6.

Bing 1: Pinh danh hai dong VSV theo d9 twong dong doan gen 28S rRNA

Ky A A P twong _ Ciac dong nim men trén co sé dir liéu .
higu Ngudn goc dong (%)  NAm mem Sé ding ki Dinh danh
Mau buin Phong Candida
PS1.1  thi nghiém Sinh 100 Candida tropicalis LC317532.1 o
f tropicalis PS1.1
hoc dat
Mau buin Phong Candida
PS6 thi nghiém Sinh 100 Candida tropicalis LC317532.1 S
f tropicalis PS6
hoc dat
4 KET LUAN VSV dugc phan 1ap tir 3 cdng dong VSV nay co su

Ca ba hé VSV c6 ngudn gdc tir dat bun tir ao
chira nuéc xa thai Phong thi nghiém Sinh hoc dit,
Phong thi nghiém Hoa hoc dit va dat trong co thudc
Khoa Néng nghiép, Trudong Dai hoc Can Tho co
chira ngudn vi sinh vat c6 kha nang phan hity phenol
cao sau 5 thé hé nhan nui sinh khéi lién tuc trong
phong thi nghiém trong méi truong khoang tbi thiéu
long bd sung phenol véi nong d6 500 mg.L?t voi
hiéu suat phan hity phenol dao dong tir 87,6 % dén
91,5 % sau 5 ngay nudi cdy. Hai muoi tam dong
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da dang cao vé& hinh thai khuén lac, té bao va kha
nang phan hay phenol véi hiéu suit phan hay phenol
dao dong tir 16,9 % dén 99,8 % ¢ thoi diém 5 ngay
sau khi nudi cdy. Ngoai ra, cac dong VSV don ¢
kha nang phan huly phenol cao hon so v6i hé VSV
tir bun chira nu6e thai phong thi nghiém sinh hoc dét
(HPS). Hai dong nam men ky hiéu PS1.1 va PS6 co
kha ning phan hiy phenol cao nhat véi hiéu suat
phan huy phenol lan lugt dat 98,9 % va 97,6 % sau
5 ngay nudi cdy va duoc dinh danh nhu la Candida
tropicalis PS1.1 va Candida tropicalis PS6. Do do,
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hai dong ndm men nay c6 tiém ning tng dung cao
trong viéc xir Iy 6 nhiém phenol.

TAI LIEU THAM KHAO

Moslem, A., Mehdi, H., and Arastoo, B.D., 2015.
Isolation and characterization of phenol
degrading bacteria from Midok copper mine at
Shahrbabk provenance in Iran. Iranian Journal of
Environmental Technology. 1(2): 21-34.

Cung Thi Ngoc Mai, Thai Thi Thily Dwong, Nguyén
Vian Bic, Nguy&n Thi Thu Hién va Nghiém
Ngoc Minh, 2012. Phén loai chung vi khudn
BTLD] c6 khé ning phan hity phenol bing
phuong phap phan tich trinh tu nuclleotit caa
doan gen 16s rARN. Tap chi Khoa hoc va Cong
nghé Vién Cong nghé Sinh hoc, Vién Khoa hoc
va Cong nghé Viét Nam — DPai hoc Thai Nguyén.
50(1): 13-19.

Filipowicz, N., Momotko, M., Boczkaj, G.,
Pawlikowski, T., Wanarska, M., and Cieslinski,
H., 2017. Isolation and characterization of
phenol-degrading psychrotolerant yeasts. Water,
Air, & Soil Pollution. 228(6): 210.

Hoben, H., and Somasegaran, P., 1982. Comparison
of the pour, dpread, and drop plate methods for
enumeration of Rhizobium spp. in inculants made
from presterilized peat. Applied and
Environmental Microbiology. 44: 1246-1247.

Hu, Z., Wu, Y.R,, Lin, B.K., Maskaoui, K., Zhuang,
D.H., and Zheng, T.L., 2006. Isolation and
characterization of two phenol-degrading yeast
strains from marine sediment. Bulletin of
Environmental Contamination and Toxicology.
76(6): 899-906

lan, L.P., Charles, P.G., 2004. Environmental
mlaneicrobiology. Elsevier Academic Press.

Jiang, Y., Yang, K., Deng, T.,Ji, B, Shang, Y. and
Wang, H., 2018. Immobilization of halophilic
yeast for effective removal of phenol in
hypersaline conditions. Water Science and
Technology 77(3-4): 706-713.

Kafilzadeh, F. and Mokhtari, S., 2013. Isolation and
identification of phenol degrading bacteria from

41

Tdp 56, Sé 6A (2020): 33-41

mangrove sediments in the persian gulf
(asaluyeh) and their growth Kinetics assay.
Biomedical and Pharmacology Journal. 6(2):
189-196.

Krallish, 1., Gonta, S., Savenkova, L., Bergauer, P.
and Margesin, R., 2006. Phenol degradation by
immobilized cold-adapted yeast strains of
Cryptococcus terreus and Rhodotorula
creatinivora. Extremophiles. 10: 441-449.

Lé Thi Nhi Cong, Cung Thi Ngoc Mai va Nghiém
Ngoc Minh, 2013. Mét sé yéu t6 sinh 1y sinh hoa
anh huong téi kha nang tao mang sinh hoc chung
nim men Trichosporon asahii QN — B1 phan
hity phenol phan 1ap tir Ha Long, Quang Ninh.
Tap chi khoa hoc Vién Cong nghé sinh hoc,
Vién1982 Han 1am KH & CN Viét Nam.
35(3se): 106-113.

Lika, K. and Papadakis, I.A., 2009. Modeling the
biodegradation of phenolic compounds by
microalgae. Journal of Sea Research. 62: 135-146.

Pradeep, N.V, Anupama, S., Navya, K., Shalini, H.N.,
Idris, M., and Hampannavar, U.S., 2015.
Biological removal of phenol from wastewaters: a
mini review. Applied Water Science. 5: 105-112.

Sandhu, G.S., Kline, B.C., Stockman, L., and
Roberts, G.D., 1996. Molecular probes for
diagnosis of fungal infections. Journal of Clinical
Microbiology. 33(11): 2913-2919

Wang, Y., Song, J., Zhao, W., He, X., Chen, J. and
Xiao, M., 2011. In situ degradation of phenol and
promotion of plant growth in contaminated
environments by a single Pseudomonas
aeruginosa strain. Journal of Hazardous
Materials. 192: 354-360.

Waterman, P.G. and Mole, S., 1994. Analysis of
phenolic plant metabolites. Blackwell Scientific
Publications, Oxford, Great Britain.

Yu, Z. and Wen, X., 2005. Screening and identification
of yeasts for decolorizing synthetic dyes in
industrial wastewater. International
Biodeterioration & Biodegradation. 56(2): 109-114.



