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ABSTRACT

Phenol, an aromatic organic compound with the molecular formula of
CsHsOH, toxic to humans and all living things, is commonly found in waste
water and sewage sludge. The study aimed at investigating the effect of some
selected environmental factors on phenol degradation capability of three
yeast strains isolated from the sediment samples of a pond collecting the
wastewater from laboratories of College of Agriculture, Can Tho University.
The investigation of the environmental factors including pH, temperature, salt
concentration, protein source, and carbon source on degradation of phenol
was carried out in the minimum salt medium containing 500 mg.L* phenol.
The concentration of phenol in liquid medium was determined by colorimetric
method with Folin - Clocalteu’s reagent at 758 nm. The results of the study
showed that all three yeast isolates showed their high ability in phenol
degradation under the following conditions including pH of the medium from
5 to 7, 30°C, and (NH)2SO4 as nitrogen source for growing. They showed
their high salinity tolerance up to to 1.5% NaCl. In short, the results indicated
that these three yeast isolates have a high capacity in application to remediate
phenol polluted soils and sediments.

TOM TAT

Phenol la mét hop chat hitu co thom c6 cong thirc phéin tir CsHsOH, cé tinh
doc haz cho con nguoi va dong vit, thuong dwoc tim thdy trong mede thadi va
bin cong ranh. Muc tiéu ciia nghién ciru nham khdo st anh hwong cua mot
$6 yéu t6 méi tru"ong lén kha ndng phdn hiy phenol ciia ba dong ndm men
phan ldp tir méu dat bin dday ao & khu xa meée thai tir phong thi nghiém thuge
Khoa Nong nghiép, Truong Dai hoc Cdn Tho. Viéc khao sat cdc yéu té méi
truong gom pH, nhiét @3, nong do muol nQUOn dam va nguon carbon dirgc
thue hién trong méi truong khodng t0i thzeu long bé sung 500 mg. L phenol.

Noéng dé phenol trong moi truong nuoi cay long dwoc xdc dinh bangphu'ong
phdp so mau véi thuoc thi Folin — Clocalteu s ¢ budc song 758 nm. Két qud
nghién civu cho thdy ca ba dong ndm men phan ldp c¢é kha ning phan ity rt
16t phenol & diéu kién méi truong pH fir 5 dén 7, kha nang chiu man lén dén
1,5% NaCl, nhi¢t d 30°C va nguon dam (NHa)2SOa. Tém lai, két qua cho thay
ba dong ndm men thir nghiém c6 tiém ndang tng dung cao trong viéc xir Iy dat
va tram tich 6 nhiém véi phenol.
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1. GIOI THIEU

Trong nhitng nam gan day, sy 6 nhiém cac doc
chat méi truong do hoat dong cong nghi€p va nong
nghi¢p dang la mot trong nhitng van dé nghiém
trong toan cau. Tir ngudn nudc thai, cac doc chat nay
di vao moi trudng va tac dong xau dén sinh vat song.
Mot sé hydrocarbon thom da vong (polycyclic
aromatic hydrocarbons) duoc tao ra trong qua trinh
tinh loc dau khoang, son mai, cac hang dét may, vat
liéu tai ché,... c6 kha niang anh huong l6n dén stc
khoe con ngudi nhu giy ngd doc, dot bién va ung
thu (World Health Organization, 1998). Trong do,
phenol 13 mét hop chat duoc sir dung kha phd bién
trong tong hop nhua va diét khuan thudc nhém cac
doc chat nguy hiém va c6 d6 doc cao. Do dic tinh
tan hoan toan trong nudc, khé phan huy va gy mui
khé chiu, hop chit nay anh huéng 16n dén doi séng
va hoat dong san xuat. Nong do gay chét caa phenol
dbi véi dong vat bién dao dong tir 5-25 mg.L?t
(Abarian et al., 2015). Ngoai ra, phenol la mét hop
chat vong thom rét doc, khé phan huy, gy ra mui
kho chiu, anh huéng l6n dén san Xuat ndng nghiép,
gia tang bénh tat va ty 1& nguoi mac bénh ké ca o
nong do rat thap, né ciing 1 tic nhan tiém an gay
ung thu va nhiéu bénh nguy hiém cho con ngudi
(Bruce et al., 1987).

C6 nhiéu phuong phap ding dé xir 1y 6 nhidém
dat, nudc va trAm tich v&i phenol nhu s viéc sir
dung hoa chat, hap phu va ling dong. Tuy nhién, cac
phuong phap nay doi hoi chi phi 16n va c6 thé gay 6
nhiém thu cap. Hién nay, viéc xir 1y cac hop chat
hitu co' c6 do doc cao theo phuong phép sinh hoc
dang 1a mot huéng di mai day trién vong va thu hit
dugc nhiéu sy quan tim trong nghién ctru trén thé
gidi. Theo d6, qua trinh phan huy cac doc chét hiru
co bang bién phap sinh hoc ¢6 thé ung dung rong rai
trong diéu kién ty nhién, c6 do an toan cao, than
thién véi moi truong va chi phi thdp. CO nhiéu
nghién cuu vé phan lap va tuyén chon cac dong vi
sinh vat gom nam, vi khuén, xa khuan, nAm men,.
phan huy tét phenol da duoc thyc hién va cong bo
Niam 2006, Krallish et al. da cong b cac chiing nam
men c¢6 kha nang tao biofilm nhu Candida
tropicalis, Cryptococcus terreus, Rhodotorula
creatinivora va Rhodosporidium toruloides c¢6
nhiéu tiém ning tng dung trong xtr 1y nuéc thai 6
nhiém vai phenol mot cach hiéu qua va an toan.
Nam 2017, Filipowicz et al. da phan 1ap dugc ba
dong nAm men Candida subhashii A01;, Candida
oregonensis B02; va Schizoblastosporion starkeyi-
henricii LO1, tir d4t va nudc thai & nha may than bun
Rucianca. Két qua nghién ciru cho thiy ca ba dong
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nim men phan 1ap trén c6 kha ning phan hay hoan
toan lugng phenol sau 2 ngay bd tri thi nghiém véi
ndng do ban dau dao dong tir 500 dén 1000 mg.L™.
Tuy nhién, cic nghién ciru vé cac didu kién vé moi
trudng Séng nhu pH, nhi¢t dJ, 4nh sang va dinh
dudng pht hop cho cic dong ndm men phan 1ap dé
tang kha nang phén huy phenol trong mdi truong
nudi cdy long con rat han ché. Vi vay, nghién cuu
nay duoc thuc hién nham muc tiéu khao st cac yéu
t6 moi truong nhu pH, nhiét do, ndng d6 mudi,
ngudn dam va ngudn carbon 1én kha nang phan hity
phenol ctia 3 dong nam men phan 1ap.

2. PHUONG PHAP NGHIEN CUU
2.1. Ngudn nam men

Ba dong ndm men ky higu PS6, PS1.1 va PSIT
phan huy tot phenol dugc phén 1ap tir mau bun day
a0 ¢ khu xa thai phong thi nghiém thugc Khoa Nong
nghiép, Truong Pai hoc Can Tho. Kha ning phan
hity phenol cta 3 dong nAm men sau 3 ngay bd tri
thi nghiém 1a 100% véi ndng do phenol ban dau 1a
500 mg.L™.

2.2. Khao sat anh hwéng caa cac muc pH
méi trwong nudi cAy khic nhau Ién kha ning
phéan hiy phenol ciia ba dong nAim men ki hiéu
PS1T, PS6 va PS1.1

2.2.1. Chudn bj nguén nam men

Sinh khéi cua cac dong nAm men phén 1ap duoc
nudi tang sinh trong 50 mL méi truong TSB tiét
tring va lic toi toc do 110 vong/phat trong 3 ngay
trong ti dudi diéu kién nhiét &6 phong thi nghiém.
Thanh phan cia méi truong TSB gom 30 g Tryptone
Soya Broth hoa tan trong 1 L nu¢c khir khoang. Sau
thoi gian nuoi cdy, tién hanh thu sinh khéi nAm men
bang cach ly tim dich huyén pht ndm men da dugc
tang sinh véi toe do 7.000 vong/phut trong 5 phit,
loai bo phan dich trong, thu phan sinh khéi nam men
nim bén dudi. Hiéu chinh mat sé nAm men vé& ODggo
= 0,7 v6i nude cét tiét trung. Khi ¢6 mat s6 nim men
twong duong 10’ CFU.mL™,

Dbi vé6i cac thi nghiém tiép theo vé khao sat anh
huong cua nhiét do, nong d6 NaCl, nguon dam va
nguon carbon Ién kha nang phén huy phenol, viéc
chuan bi ngudn nam men cho ting thi nghiém duoc
thuc hién tuong tu.

2.2.2. Bé tri thi nghiém

Thi nghiém dugc thyc hién trong binh tam giac
100 mL gom 4 nghiém thirc véi 3 1an Iap lai cho mbi
nghiém thirc twong tng Vi 3 binh tam giac. B6n
nghiém thirc twong Gng voi 4 mac pH khac nhau
gom 3, 5, 7 va 9 cho mdi dong ndm men va mdi murc
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pH khac nhau cé nghiém thic dbi ching di kém
(khong bd sung ndm men). Cach thyc hién nhu sau:
Hut 1 mL dich nAm men da duoc hiéu chinh vé
ODgoo = 0,7 vao binh tam giac 100 mL chira 49 mL
mdi truong khoang toi thiéu bd sung 500 mg.L™?
phenol. Thanh phan cua 1 L mdi trudng Khoang i
thiéu long géom (g.L'h): 0,01 g MnS04.H:0; 0,1 g
MgSQq; 0,1 g NaCl; 0,2 g KH2POg4; 0,4 g K:HPOy;
0,4 g (NH4)2SO4 va 0,01 g Na;MoO4.2H,0. Hiéu
chinh pH méi truong vé cac mirc khac nhau gom 3,
5,7 va 9 twong ung véi cac nghiém thire thi nghiém
truge khi tiét trung uét ¢ 121°C trong 20 ) phut voi ap
suit 1 atm. Cac binh tam giac chira mau duogc lic
trén may lic tron véi toc do 110 vong.phit? trong
t6i & nhiét d6 phong thi nghiém. Nong do phenol
trong mdi trudng nudi cy long duoc xac dinh vao
cac thoi diém 0, 1, 2, 3 va 5 ngay sau khi nudi cay
bing phuong phap so mau véi thudc thr Folin —
Ciocalteu’s (Imelda and Chandrika., 1999). Cach
thuc hién nhu sau: Trudc tién, hit 1 mL dung dich
mau modi trudng nudi cay tai thoi diém thu mau, ly
tam & toc d6 12.000 vong.phut? trong 5 phut dé loai
bo sinh khdi VSV, dung dich mau (phan nudc nim
bén trén) sau ly tdm dugc pha loang v&i nudc khi
khoang theo ty 1¢ phu hop. Sau d6, hut 3 mL mau
cho vao 6ng nghiém 10 mL, thém 250 uL Folin —
Ciocalteu tron déu va dé yén trong 5 phut, tlep tuc
thém 750 uL Na2CO3(20%) va tron déu. Tién hanh
cho thém 1 mL nudc khir khoang va tron déu, sau
d6 dé yén trong 2 gid va trong tdi. Cudi cung tién
hanh do do hip thu & budc séng 758 nm trén may
quang phé Muntiskan spectrum (Thermo — M¥).

Tuong tu, ndong do6 phenol con lai trong moi
truong nudi cdy Iong ¢ cac thi nghiém khao sat anh
huong cua cac yeu to gom nhiét do, ndong d6 NaCl,
ngudn dam va ngudn carbon dugc xac dinh bang
phuong phap so mau véi thubc the Folin —
Ciocalteu’s giéng nhu noi dung nay.

2.3. Khao sat anh huwéng caa nhiét do 1én kha
niing phan hiy phenol ciia ba dong nAm men ki
hiéu PS1T, PS6 va PS1.1

Thi nghiém dugc thyc hién trong binh tam giac
100 mL gom 2 nghiém thirc véi 3 1an Iap lai cho moi
nghiém thirc twong tng véi 3 binh tam giac. Hai
nghi¢m thie twong Gng véi 2 mic nhiét do thi
nghiém khac nhau gom (1) nhi¢t do phong thi
nghiém (30°C) va (2) 40°C cho mdi dong nam men
thi nghiém va mdéi mac nhiét do khac nhau co
nghiém thirc ddi chimg di kém (khong bd sung nam
men). Cach thuc hién nhu sau: hat 1 mL dich nam
men da duoc higu chinh vé ODego = 0,7 vao binh tam
gidc 100 mL chtra 49 mL moi truong khoang tdi
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thiéu bd sung 500 mg.L ! phenol. Mbi truong nudi
ciy khoang tdi thiéu long bd sung phenol dugc tiét
trung udt & 121°C trong 20 phut véi ap sut 1 atm.
Céc binh tam giac chira mau dwoc lic trén may lac
tron véi toc do 110 vong.phut™ trong toi ¢ nhiét do
phi hop véi tirng nghiém thirc vé nhiét d6. Nong do
phenol trong méi trudng nudi cdy long duoc xac
dinh vao céc thoi diém 0, 1, 2, 3 va 5 ngay sau khi
nudi ciy.

2.4. Khao sat anh hwéng ciia nong do mudi
ciia méi truwomg nudi ciy 1én kha ning phan hiy
phenol cia ba dong nAm men ki hi¢u PS1T, PS6
va PS1.1

Thi nghiém dugc thuc hién trong binh tam giac
100 mL gom 4 nghiém thirc véi 3 1an lap lai cho mai
nghiém thirc twong tng véi 3 binh tam giac. B6N
nghiém thirc twong tng véi 4 nong dd mudi khac
nhau gom 0%, 0,5%, 1% va 1,5% NaCl cho mdi
dong nim men thi nghiém va mdi mac ndng do
mubi khac nhau cé nghiém thie ddi chimg di kém
(khong bd sung nAm men). Cach thyc hién nhu sau:
hat 1 mL dich nAm men da duoc hiéu chinh vé ODgoo
= 0,7 vao binh tam gidc 100 mL chtra 49 mL méi
truong khoang toi thiéu bd sung 500 mg.L phenol.
Céc méi truong nudi cdy khoang tdi thiéu long bd
sung phenol chira cac nong 6 mudi khac nhau va
riéng 1é dugc dugc tiét trung udt ¢ 121°C trong 20
phiit véi ap suat 1 atm. Cac binh tam giac chira mau
dugc lic trén may lic tron vai tde do 110 vong.phit
1 trong t6i ¢ nhiét d6 phong thi nhiém. Nong do
phenol trong méi trudng nudi cay long duoc xac
dinh vao cac thoi diém 0, 1, 2, 3 va 5 ngay sau khi
nudi ciy.

2.5. Khao sat anh hwéng ciia viéc bd sung cac
ngudn dam khac nhau trong méi trudng nudi ciy
1én kha niing phan hiy phenol cia ba dong nim
men ki hiéu PS1T, PS6 va PS1.1

Thi nghiém duoc thyc hién trong binh tam giac
100 mL gom 3 nghiém thirc véi 3 1an lap lai cho mdi
nghiém thic twong tng véi 3 binh tam giac. Ba
nghiém thirc twong tng véi 3 ngudn dam khac nhau
duoc bd sung vao méi truong nudi cay gom: (1)
(NH4)2S04, (2) KNOs va (3) Casein (trong luong
cia 3 nguon dam la 0,4 gL") cho mbi dong nim
men thi nghiém va mdi ngudn dam khéac nhau cé
nghiém thirc ddi chig di kém (khong bd sung nam
men). Cach thuc hién nhu sau: hat 1 mL dich ndm
men dé duoc hiéu chinh vé ODggo = 0,7 vao binh tam
gidc 100 mL chtra 49 mL moi truong khoang tdi
thiéu bd sung 500 mg.L* phenol. Cac méi trudng
nudi cy khoang ti thiéu long bd sung phenol chira
cac nguén dam khac nhau va riéng 1é duogc duoc tiét
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trung uot ¢ 121°C trong 20 phut véi ap sut 1 atm.
Céc binh tam giac chira mau duoc lic trén may lic
tron véi toe do 110 vong.phut? trong téi ¢ nhiét do
phong thi nhiém. Nong d6 phenol trong méi trudng
nudi cdy long dwoc xac dinh vao cac thoi diém 0, 1,
2,3 va 5 ngay sau khi nudi cdy.

2.6. Khao sat anh hwéng cia viéc bd sung cac
ngudn carbon khac nhau trong mdi trudng nudi
cdy 1én kha ning phan hity phenol ciia ba dong
nam men ki hi¢u PS1T, PS6 va PS1.1

Thi nghiém duogc thuc hién trong binh tam giac
100 mL gém 3 nghiém thtic vé6i 3 1an 13p lai cho mai
nghiém thirc trong ng véi 3 binh tam gidc. Ba
nghiém thie tuong Gng voi 3 ngudn carbon khéc
nhau duoc b6 sung vao méi truong nudi cdy gom:
(1) 1% glucose, (2) 1% sucrose va (3) 1% manitol
cho m&i dong ndm men thi nghiém va mdi ngudn
carbon khac nhau c6 nghiém thirc ddi chimg am
(khong bd sung niam men, khong bo sung nguon
carbon khac) va nghiém thirc dbi ching duong (moi
truong khoang bo sung 500 mg.L™ phenol nhu
ngudn carbon duy nhat) di kém. Cach thyc hién nhu
sau: hat 1 mL dich ndm men d3 duoc hiéu chinh vé
ODso0 = 0,7 vao binh tam gidc 100 mL chira 49 mL
mdi truong khoang toi thiéu bo sung 500 mg. L
phenol. Cac méi truong nudi ciy khoang t6i thiéu
long bd sung phenol chira cac ngudn carbon khac
nhau va riéng 1& dugc duogc tiét tring uét ¢ 121°C
trong 20 phut véi ap suit 1 atm. Céc binh tam giac
chtra mau duoc lic trén may lic tron véi te do 110
vong. phut! trong téi ¢ nhiét do phong thi ‘nhiém.
Nong d6 phenol trong moi truong nudi céy long
duoc xac dinh vao cac thoi diém 0, 1, 2, 3 va 5 ngay
sau khi nuéi cdy.

2.7. Phwong phap xir Iy s6 li¢u

S ligu thi nghiém dugc xur 1y trén bang tinh
Excel va phan tich théng ké bang phan mém Minitab
version 16.2. Ngoai ra, cac nghiém thire ddi chimng
duoc trinh bay trong cac Hinh trong phan két qua va
thao luan 1a gia tri trung binh cua tat ca cac 1ap lai
ctia cac nghiém thirc d6i chimg (khong chung nam
men) do ndng d6 phenol con lai trong moi trudng
nudi cay long cua cac nghi¢m thae dbi chirng khong
chang nim men & cac muc pH, nhiét o, nong do
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mudi, ngudn ‘dam va carbon khac nhau bién dong
khong dang ké khi so sanh vai nhau.

3. KET QUA VA THAO LUAN

31 Anh hwéng cia cic mirc pH méi truong
nudi cay khiac nhau 1én khd nang phin hay
phenol ciia ba dong nam men ki hiéu PS1T, PS6
va PS1.1

Két qua thi nghiém khao sat anh hudng cua cac
mutc pH méi truong nudi cay 1én kha nang phan hiy
phenol ctia ba dong ndm men ki hiéu PSIT, PS6 va
PS1.1 (Hinh 1) cho thdy ndng do phenol giam dan
theo thoi gian thi nghiém va cac nghiém thac thi
nghiém khi bd tri véi ciing mot dong ndm men déu
khac biét y nghia théng ké khi so sanh voi nhau
(p<0,05) & tat ca cac thoi diém lay chi tidu. Két qua
thi nghiém ciing cho thiy kha niang phéan hity phenol
trong moi trudng nudi cdy long cia 3 dong nam men
sau 3 ngay bd tri thi nghiém 1a rat cao voi hiéu suat
phéan hity cao hon 99%.

Thém vao d6, két qua khao sat con cho thay ca 3
dong nAm men thir nghiém c6 ky hiéu PS1T, PS6 va
PS1.1 déu thé hién kha ning phan huy phenol tot
nhit & moi truong nudi cay long c6 pH 5. Sau 1 ngay
nuoi cay, nong do phenol con lai trong mdi truong
nudi ciy long cia 3 dong nim men nay lan luot dat
71, 54 va 74 mg.L! twong tng véi 85,4, 88,9 va
88,7% hicu Suét _phan huy. Tiép tuc sau 2 ngay thi
nghlem ndng dd phenol con lai trong moéi truong
nudi ciy long cua 3 dong nam men nay la 0 mg.L™,
thé hién hiéu suat phan huy dat 100% & nghiém thuc
moi trudng nudi cdy pH 5. Vao thoi diém 3 ngay thi
nghiém, tat ca cac nghiém thirc chang véi 3 dong
nam men nay & cac muc pH khac nhau c6 nong do
phenol con lai trong méi trudng nudi ciy long 13 0
mg.L! va dat hiéu suat phan hiy 100%, ngoai trir
nghiém thirc chung dong nAm men ky hiéu PS1T &
mirc pH 3 ¢6 ndng dd phenol con lai kha cao (363,6
mg.L 1) sau 3 ngay thi nghiém va twong ung hiéu
suat phan huy dat 16,1%. Két qua nay tuong tu V6i
két qua nghién ctru ciia Pham Huong Son va ctv.
(1999) cho thdy pH moi truong nudi cdy long thich
hop cho sy phat trién cta cic dong ndm men phan
lap 1a 5,5.
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Hinh 1. Khi ning phan hiiy phenol ciia ba dong nim men phan lip (A: PS1T; B: PS6 va C: PS1.1) &
cac mirc pH méi truong nudi cay léng khac nhau (n =3 va do léch chuan)

3.2. Anh hwéng ciia cic mic nhigt dd nudi
cay khac nhau 1én kha niing phan hiy phenol caa
ba dong nam men ki hi¢éu PS1T, PS6 va PS1.1

Két qua thi nghiém khao sat anh hudng cia cac
muc nhiét 46 nuoi cdy 1én kha nang phan hity phenol
ciia ba dong ndm men ki hiéu PSIT, PS6 va PS1.1
duoc trinh bay ¢ Hinh 2. Két qua cho thdy nong do
phenol giam dan theo thoi gian thi nghiém va cac
nghiém thuc thi nghiém khi b tri véi cung mot dong
nam men déu c6 khac biét y nghia thong ké khi so
sanh voi nhau (p<0,05) & tit ca cac thoi diém Iy chi
tiéu.

Ngoai ra, két qua khao sat cho thiy ca 3 dong
nim men thir nghiém co ky hiéu PSIT, PS6 va
PS1.1 déu thé hién kha ning phan huay phenol tét
nhét & didu kién nhiét do phong thi nghiém (30°C) &
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tat ca cac thoi diém thu mau. Sau 2 ngay nudi cay
nong do phenol con lai trong moi truong nudi cay
long ciia 3 dong nAm men nay & diéu kién phong thi
nghiém (30°C) lan luot 1a 19, 29, va 50 mg.L™t va
tuong tng Vai hiéu suat phan hity 14 96, 94 va 90%.
Ngoai trir dong ndm men PSIT, hai dong nim men
con lai (PS6 va PS1.1) van thé hién su phan hiy
phenol tt & ‘nghiém thirc c6 nhi¢t d6 40°C thong qua
viéc giam ndng do phenol trong méi truong nudi cay
long theo thoi gian thi nghiém. Ngoai ra, dong nim
men ky hiéu PS1.1 va PS6 phan hiy hoan toan nong
d6 phenol lan luot sau 3 va 5 ngay thi nghiém &
nghiém thuc 40°C. Nhu vay, mac nhiét do phong thi
nghiém (30°C) 1a murc nhiét do nudi cdy thich hop
nhét gitip 3 dong nAm men phan huy phenol tt nhét.

Ngoai ra, hai dong ndm men PS6 va PS1.1 van
c6 kha nang phan huy phenol hiéu qua ¢ mac nhiét
d6 nudi cay 40°C.
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Thai gian thi nghiém (ngay)

Hinh 2. Kha niing phén hiiy phenol ciia ba dong nim men phén 1ap (A: PS1T; B: PS6 va C: PSL.1) &
cac diéu kién nhiét do moi trwong nudi cay long khac nhau (n =3 va d¢ léch chuan)

3.3. Anh hwéng cia viéc bd sung cic ndng do
mudi NaCl khac nhau trong méi trdng nudi ciy
I6ng 1én kha niang phéan hiay phenol cia ba dong
nAm men ki hi¢u PS1T, PS6 va PS1.1

Két qua thi nghiém khao sat anh huong cua céc
nong dd mudi khac nhau trong méi truong nudi cay
I16ng 1&n kha nang phan hay phenol cia ba dong nam
men ki hiéu PS1T, PS6 va PS1.1 dugc trinh bay &
Hinh 3. Nong d6 phenol cta cac nghiém thic ¢ xu
huéng giam dan theo thoi gian thi nghiém, dac biét
& cac nghiém thirc co chung cac dong ndm men va
cac nghiém thirc thi nghiém khi bé tri voi cing mot
dong nam men déu khac biét y nghia thong ké khi
so sanh véi nhau (p<0,05) & tit ca cac thoi diém thu
mau. Két qua thi nghiém ciing cho thay kha ning
phan hity phenol trong méi trudng nudi ciy long cua
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3 dong nam men sau 2 ngay b tri thi nghiém la kha
cao Véi hiéu suat phan huy tir 98,5 dén 99% (ngoai
trr cac nghiém thire d6i chung khong ching nam
men). Do nong do phenol trong cac nghiém thuc
khong chung ndm men & cac muc nong do mudi
khac nhau khong thay d6i hoic thay doi rét it, do do,
cac nghiém thirc ddi chimg nay dugc xem 1a nhu
nhau va két qua trinh bay trong Hinh 3 cua nghiém
thirc ddi ching 1a nhitng gia tri trung binh cua 12 1an
I3p lai tir 4 nghiém thirc ddi ching khong chung ndm
men. Nghiém thire ddi chimg khong chiing nim men
¢6 ndng do phenol con lai trong moi trudng nudi ciy
long cao nhét. Tuy nhién, khi c6 ching cic dong
nim men vao ham lugng phenol trong tat ca cac
nghiém thirc thi nghiém déu giam xudng rat manh
theo thoi gian thi nghiém.



Tap chi Khoa hoc Truong Pai hoc Can Tho

en
g 600 l N
=5 500 A @ rreceninnes @rerrenennen ®
S a0 | % A
@ E -, ®-- Doi chirng
E 2300 -+ NaCl 0%
5> -+ &+ NaCl0.5%
) “§200 B:-NaCl1%

3 o - o,
2100 ... NaCl1.5%
) o Tt
«; 0 I.'a.-.-.-agu,g' iy -

0 1 2 3

Théi gian thi nghiém (ngay)

Nong d6 phenol trong méi trirong

600 l
_ B
S50 e, @ i PO °
Zaoo | = 5
£ ',” ©®--Doi ching
en
Fa00 % -« @--NaCl 0%
= Z --&:+NaCl 0.5%
“§200 % ®--NaCl1%
3 - 9
2 0 S NaCl1.5%
0 XX o -
0 1 2 3

Tap 57, S6 1A (2021): 16-25

Théi gian thi nghiém (ngay)

[=11]
_g 600 l c
z -A,'soo e, @ iinrnnnns PO ®
= 2400 | % P
PE %, ++@--Doichimg
£ F300 %, - @--NaCl 0%
el =, --&+NaCl 0.5%
_E‘E 200 %, --W--NaCl 1%
< E 100 R --em:-NaCl 1.5%
@ &
42 0 “ .

0 1 3

Thoi gian thi nghiém (ngay)

Hinh 3. Kha nang phén hiy phenol cia ba dong nim men phén lap (A: PSIT; B: PS6 va C: PS1.1) &
cac ndng d9 mudi khac nhau trong méi truong nudi cay léng (n = 3 va do léch chuin)

Ngoai ra, ca 3 dong nam men déu thé hién kha
nang phan huy phenol t6t hon & cac nghiém thire c6
bd sung nong do mudi NaCl. Trong khi do, nghiém
thirc khong bd sung mudi NaCl cho kha ning phan
huy phenol cham hon. Cu thé, sau 1 ngay nudi cay,
3 dong nam men ki hiéu PSIT, PS6 va PS1.1 thé
hién kha nang phan hay phenol rat cao ddi véi cac
nghiém thirc c¢6 bd sung NaCl tir 0,5 dén 1,5% véi
nong do phenol con lai trong méi trudng nudi cay
dao dong tir 16 dén 72,4 mg.L™ (ngoai trir nghi¢m
thirc b6 sung nong d6 mudi 1,5% ching dong nim
men PS1.1 (115,1 mg.L™%)) trong khi d6 nghiém thirc
khong b6 sung mudi NaCl (0% ) cho kha niang phan
hity phenol thap hon véi nong do phenol con lai
trong moi truong nudi cay long dao dong trong
khoang tir 90 dén 97 mg.L%. Tuy nhién, vao thoi
diém 2 ngay thi nghiém, tat ca cac nghiém thic co
chung 3 dong ndm men thé hién viéc phan hity hau
nhu hoan toan ham lugng phenol c6 trong moi
truong nudi cdy long va twong wng véi hiéu suat
phan huy la 100%. Ket qua nay cho thay viéc bd
sung cac nong d6 mudi NaCl khac nhau dao dong tur
0,5-1,5% NaCl gitp gia tang tbc do phan huy hoat
chat phenol ciia 3 dong nam men thir nghiém trong
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mdi trudong nudi ciy long. Két qua nghién ctru nay
phu hop véi nghién ctru cua Lé Thi Nhi Cong va ctv.
(2013) cho thay chung ndm men Trichosporon
asahii QN-B1 phan 1ap tir ving 6 nhiém dau & viing
bién Ha Long c6 kha niang phan hay phenol cao ¢
mdi trudng nudi cay long ¢ bd sung 1,5% NaCl do
c6 kha nang tao mang sinh hoc.

3.4. Anh hwéng cia cac viéc bé sung cac
ngudn dam khac nhau trong méi trudmg nudi ciy
I6ng 1én kha nang phan hiy phenol ciia ba dong
nim men ki hiéu PS1T, PS6 va PS1.1

Két qua khao sat anh huéng caa viéc bd sung
cac ngudn dam khac nhau vao trong méi truong moi
truong nudi cdy long 1én kha ning phan huy phenol
cia 3 dong ndm men thi nghiém duoc trinh bay
trong Hinh 4. Nhin chung, nong d¢ phenol con lai
trong mdi trudng nudi cy long giam xudng nhanh
theo thoi gian thi nghiém, ngoai trir cac nghiém thirc
dbi chimg khong chang ndm men. Ngoai ra, cac
nghiém thirc c6 su khac biét y nghia théng ké khi so
sanh voi nhau trong cing mot thoi diém thu mau
(p<0,05). Trong do, nghiém thirc dbi chimg khong
chang nam men luén cho ndng d6 phenol con lai cao
nhét & tit ca cac thoi diém thu miu. Ca 3 dong ndm



Tap chi Khoa hoc Truong Pai hoc Can Tho

men thir nghiém (PS1T, PS6 va PS1.1) déu phéan huy
tot nhat hoat chat phenol ¢ nghiém thirc bo sung
(NH,4)2S04 6 tat ca cac thoi diém thu mau.

Cu thé, téc d6 phan huy hoat chat phenol cua ca
3 dong ndm men thir nghiém trong méi trueong nudi
céy long duoc sap xép theo thir ty giam dan nhu sau:
(NH4)2S04 > casein > KNOs. Vao thoi diém sau 1
ngay nudi cay, nong do phenol con lai trong moi
truong nudi cay long cua 3 dong ndm men & nghiém
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thirc nay lan luot 1a 115, 126 va 93 mg.L?, trong khi
d6 cac nghiém thuc bd sung ngudn dam casein va
KNO3 ndng d6 phenol con lai torng méi truong nudi
céy long dao dong tir 322 dén 452 mg.LL. Tuy
nhién, sau 2 ngay thi nghiém, ca hai nghiém thirc b
sung (NH,)>SO, va casein két hop chung riéng 1é hai
dong ndm men ky hiéu PSIT va PS6 c6 luong
phenol con lai dao dong tir 0 dén 1 mg.L™, twong
ng voi hiéu suat phan huy hau nhu 100% ngudn
phenol ban du.
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Thoi gian thi nghiém (ngay)

Hinh 4. Kha ning phan hiy phenol ciia ba dong nim men phan 13p (A: PS1T; B: PS6 va C: PS1.1) &
cAc ngudn dam khac nhau trong méi trudmg nudi cdy long (n = 3 va dé léch chuin)

Trong khi d6, hai nghiém thic bd sung dam
KNO;két hop véi chung riéng 1¢ hai dong nam men
nay cho két qua vé nong do phenol con lai trong moi
treong nudi cdy long lan luot 1a 289 va 375 mg. LY,
twong ¢ng véi hi¢u suit phan hay 1a 42,2% va
25,3%. Riéng dong ndm men PS1.1 kha nang phan
hity phenol tiép tuc tt nhat & nghiém thire bo sung
(NH4)2SO4 v6i hiéu suat phan hiy dat 100% trong
khi hiéu suat phan huy phenol cua hai nghiém thic
b6 sung casein va KNO;z lan luot 14 45,3 va 22,1%.
Toém lai, két qua nay cho théy moi truong khoang c6
bd sung (NH4)2S04 12 nguon dam t6i wu nhét, gitp
gia ting toc do phan hiy phenol cia 3 dong nam
men tha nghiém.
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3.5. Anh hwéng caa viéc b sung cac ngufﬁn
carbon khac nhau trong méi truwdng nudi ciy
Iong 1én kha nang phan hiy phenol ciia ba dong
nim men ki hiéu PS1T, PS6 va PS1.1

Két qua khao sat anh huong cua viéc bd sung cac
ngudn carbon khac nhau trong méi truong khoang
t6i thiéu long 1én kha nang phan huy phenol cua 3
dong nam men thir nghiém (Hinh 5) cho thay khi bd
sung cac ngudn carbon khac gdm 1% glucose, 1%
sucrose va 1% manitol vao méi trudng khoang toi
thiéu long bd sung phenol (500 mg.L™Y) két hop
ching riéng 1é 3 dong nAm men thir nghiém cho két
quéa vé kha ning phan huy phenol cia 3 dong nam
men rat kém sau 3 ngay thu mau so véi nghiém thirc
dbi chimg duong (b6 sung ngudn carbon duy nhét la
phenol).
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Hinh 5. Kha nang phan hiy phenol cia ba dong nim men phan lap (A: PS1T; B: PS6 va C: PS1.1)
trong mdi trwdong bd sung nguon carbon khac nhau (n = 3 va d¢ I1éch chuan)

Hau hét cac nghiém thte nay khong khac biét y y
nghia thng ké (p>0, 05) so voi nghiém thuc doi
chung khong chung nim men (dao dong tir 407 dén
463 mg.L" 1) ngoai trx & nghiém thuc chung 1%
manitol két hop ching dong nim men PS1T. 0
nghiém thirc do, sau 3 ngay thi nghiém, nong do
phenol con lai trong mdi trudng 1a 67,5 mg. Lt Cac
nghiém thirc ddi chimg duong chung cac dong nam
men riéng 1¢ két hop bd sung phenol nhu nguon
carbon duy nhét trong méi truong khoang tdi thiéu
long (chira (NH4)2SO. 1%) da phan hiy hoan toan
phenol sau 2 ngay bd tri thi nghiém véi hiéu suat
phan hay 100%. Nhu vay, viéc bd sung ngudn
carbon dé phan huy tir glucose, sucrose va manitol
vao moi trudng khoang téi thiéu long lam han ché
toc do phan huy phenol ¢ 3 dong ndm men thu
nghiém. Diéu nay c6 thé giai thich 1a do khi bd sung
cac ngudn carbon d& phan hily vao méi truong nubi
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cdy, nim men chi sir dung cac ngudn carbon nay
thay cho phenol dé cung cip niang luong va ting sinh
kh6i nAm men, do d6 dan dén giam kha ning phan
hity phenol cua vi khuan trong méi truong.

Tom lai, két qua khao sat anh huéng cua cac yéu
t6 moi truong 1én kha ning phan huy phenol cua 3
dong nam men thir nghiém da cho thay cac diéu kién
mdi trudng téi wu nhat gom pH, nhiét do, nong do
mudi, nguén dam va ngudn carbon cho kha ning
phan huy phenol cia 3 dong ndm thir nghiém duoc
tom tit va trinh bay ¢ Bang 1. Nhu vay véi pH m6i
truong nudi cay long =5, ¢ nhiét d6 nudi cdy 30°C,
nong do mudi ciia moi trudng nudi cay Iong 6 0,5%
va ngudn dam tir (NH4)2SOq la nhitng diéu kién moi
truong nudi cay gitip cho 3 dong ndm men phan huy
phenol t6t nhit trong méi trudng nudi cay long va &
diéu kién phong thi nghiém.
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Bang 1. Téng hop hiéu suat phan hiy phenol ciia 3 dong nam men thir nghiém tét nhét & cac diéu kién

mdi treong thi nghiém

Hiéu suit phan hiiy phenol sau 3 ngiy thi nghiém (%)

Dong pH 5 Nhi¢t d9 30°C  Nong do mudi NaCl 0,5% Ngudn dam (NH4)2SO4
(sau 3 ngay) (sau 3 ngay) (sau 3 ngay) (sau 2 ngay)
PS1T 99,72 99,79 99,85 99,16
PS6 99,69 99,8 99,84 99,35
PS1.1 99,72 99,8 99,82 99,37
P - Filipowicz, N., Momotko, M., Boczkaj, G.,
4. KET LUAN

Ba dong nam men ki hiéu PS1T, PS6 va PS1.1
dugc phan 1ap tir mau bun ddy ao & khu xa nuéc thai
tur cac phong thi nghiém thudc Khoa Nong nghiép,
Truong Pai hoc Cin Tho c¢6 kha ning phan hiy
hoan toan phenol trong méi truong khodng t6i thiéu
Iong c6 bd sung 500 mg.L- ! phenol sau 3 ' ngay nudi
cay. O cac diéu kién moi trudng nudi céy gom PH
5, nhiét d6 nudi cdy ¢ 30°C, bo sung NaCl véi nong
d6 tr 0,5-1,5% NaCl va ngudn dam (NH.).SO4 la
nhitng d1eu kién moi truong nudi cay tbi wu dé 3
dong nidm men nay thé hién kha ning phan hiy
phenol tot nhat. Ngoai ra, viéc bo sung vao trong
mdi truong nudi cdy khoang téi thiéu long cac
nguon carbon d& phan hay khac nhu glucose,
sucrose va manitol lam ngan can tién trinh phan hay
hoat chit phenol ciia 3 dong ndm men thir nghiém.

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.

Bruce, R.M., Santodonato, J., & Neal, M.W. (1987).
Summary Review of the Health Effects
Associated With Phenol. Toxicology and
Industrial Health, 3, 535 - 568.

25

Pawlikowski, T., Wanarska, M., & Cie$linski, H.
(2017). Isolation and Characterization of Phenol-
Degrading Psychrotolerant Yeasts. Water, Air,
and Soil Pollution, 228(6), 210.

Joseph, 1., & Chandrika, V. (1999). Biodegradation
of phenol using bacteria from different
brackishwater habitats. Indian Journal of Marine
Sciences, 28, 438-442.

Krallish, 1., Gonta, S., Savenkova, L., Bergauer, P.,
& 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 & Nghiém
Ngoc Minh (2013). Mét sé yéu tb sinh 1y sinh
héa anh hudng 1én kha nang tao mang sinh hoc
chang ndm men Trichosporon asahii QN-B1
phan huy phenol phan lap tir Ha Long, Quang
Ninh. Tap chi Sinh hoc Vién Han lam KH & CN
Viét Nam, 35(3se), 106-113.

Pham Huong Son, Ding Xuyén Nhu & Pham Vin
Ty (1999). Mot vai ddc diém sinh hoc va kha
nang phén hity hydrocarbon cua hai chung nim
men Candida tropicalis HS-10 va HS-35. Hgi
nghi Cong nghé sinh hoc todn quéc, 42, 170-176.

World Health Organization. (1998). Selected Non-
Heterocyclic Polycyclic Aromatic
Hydrocacbons, Geneva, 17, 883.



