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TOM TAT

Tu nguén bun thai thu thép tai nha may ché bién hai san, chung ndm men chiu man d3 duoc phén lap, lam

gidu va chung nay da thich nghi véi cac d6 min ting dan tir 5, 10 dén 15 g NaCl/ 1. O d6 min tang dan tir 20,
25 va 30 g NaCl/ 1, sinh khéi nAm men phat trién qua céc thi nghiém mé, mdi mé 32 h, v6i nhu cdu oxy hoa
hoc (COD) diu vao 1én téi 5000 mg/l, pH 3,5 & nhiét do phong (30°C). Tai ndng d6 mudi 20 g/, hidu qua xir 1y
COD dat trén 90% tir nhiing mé dau tién va sau 6 mé 1én dén 96% vai gia tri COD déu ra tuong tmg 1a 203
mg/l. Khi ting ndng 6 mudi 1én 25 g/, hiéu qué loai COD dao dong trong khoang tir 89 % dén 90% & 4 mé
dau tién va dat 95% sau 8 mé véi gia tri COD déu ra tuong tmg 1a 250 mg/l. Tai ndng d6 mudi 30 g/l, hidu qué
loai COD bit dAu giam 10 rét, chua dat toi 90% subt 5 mé dau tién. Sau do6, hiéu qua loai COD tang dan va
hieu qua loai cao nhét 1a 93,6 % tuong g voi gia tri COD diu ra la 320 mg/l, dat dugc sau 9 mé. Nong do
mudi 14 nhan t6 gdy nén sy thay dbi can biang ion trong té bao, din dén sy khac biét gira hiéu qud xur ly
cing nhu thoi gian hoan thanh qua trinh lam gidu nam men. Néng d6 mudi tang [én doi hoi thoi gian
ngay cang dai dé thich nghi. Ching ndm men YH duoc phan lap c6 hinh thai té bao dang ovan, kich thudc
(1,3-1,78) x (2,00-2,69) um va bé“lng ky thuat xac dinh trinh ty va so sanh doan DNA vung gen /757-5.85
rRNA-ITS2, ching ndm men chiu man YH dugc xé4c dinh thude chi Candida va duge dat tén 12 Candida sp.

YH.

Tir khéa: Candida sp. YH, chiu man, COD, nam men, trinh ty ITSI1-5.88 rRNA-ITS2

GIOI THIEU

Cac khu dan cu va quan doi dong trén cac dao
hiém nuéc ngot ciing nhu mot s6 nganh cong nghiép
nhu ché bién thuy hai san, dét nhugm, thudc da, thuc
phim déng hop... sinh ra ngudn nudc thai véi ndng
d6 mudi va chét hitu co cao, dugc goi 1a nudc thai
hiru co nhidm man, gy tic dong tiéu cuc dén moi
truong dat, nude bé mat va nudc ngém Viéc xu ly
nudc thai hitu co nhlem mén bang phuong phap vat
1y va hoéa hoc deu rat ton kém, con cac hé thong xir
Iy sinh hoc truyén théng c6 hiéu qua thap vi ham
lwong NaCl cao anh huong dén qué trinh sinh truong
cua vi sinh vat (Lefebvre, Moletta, 2006). Do d6 viéc
tim ra cac chung vi sinh vat wa/chiu mén c6 kha ning
phan huy chét hitu co cao 1a hét stc can thiét dé phat
trién cac phuong phép xir Iy sinh hoc hiéu qua.

Nam men trong diéu kién hieu khi va dugc cung
cap duong c6 kha nang sinh truong gap 20 lan so voi

khi khong dugc cung cap oxy. Bén canh d6, véi kha
nang chiu man cao, ndm men da dugc st dung dé xir
1y nuéc thai nhiém mian (Choi, Park, 1999), dic biét,
c6 thé dat hiéu qua lén dén hon 90% trong moi
truong c6 ndng d6 mubi trén 30 g/L trong didu kién
hiéu khi (Dan, 2002).

Trong bai bao nay, ching t6i trinh bay két qua
phan 1ap, phan loai va hiu qua xur 1y nudc thai hiru
co nhiém min cua chung nadm men dugc phan lap tu
bun 14y tai bé hiéu khi ctia hé thdng xtr 1y nudc thai
nha may ché bién hai san.

VAT LIEU VA PHUONG PHAP
Vit liéu
Thanh phin nwéc thii nhin tgo

Nudc thai nhan tao duoc st dung trong thi
nghiém c6 thanh phan gom: 1.870 mg/l (NH4),SOy ;
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235 mg/l KH,POy4; 467 mg/l MgS0,.7H,0; 5.000
mg/L glucose; 0,5 mg/l ZnSO4.7H,0; 10 mg/1 CaCly;
1 mg/l MnCl; 1 mg/l FeCl; 0,2 mg/l
NH4Mo4.4H,0; 0,2 mg/l CuSO4 va 0,2 mg/l CoCl,.
Nong d6 mubi NaCl thay dbi tir 20.000 dén 30.000
mg/l. Cac hoa chit sir dung trong nghién ciru nay 1a
hoa chat tinh khiét ciia cac hing Sigma, Merck ...
(Giang, 2015).
Nguon vi sinh vit

Ngudn bun chira ndm men st dung trong thi
nghiém dugc 1ay tir bé hiéu khi hé théng xir 1y nudc
thai nha may ché bién hai san Ngoc Tung, thanh phd
Viing Tau. Cip mdi sir dung trong nghién ctru bao
gdbm ITS1 (5’-TCCGTAGGTGAACCTGCGG-3’)

Bang 1. Thong sb van hanh thi nghiém phan lap.

Trin Minh Chi & Nghiém Ngoc Minh

va ITS4 (5-TCCTCCGCTTATTGATATGC-3’),
cho san pham 550 bp (White ef al., 1990).

Phwong phap
Lam giau ndm men chiu min

Qué trinh 1am giau dé phan 1ap ndm men chiu man
duoc tién hanh trong bé phan tmg c6 dung tich 1am viéc
2L. Cho bun vao bé véi 1L nudc thai va lam ddy dén
thé tich 2L bang nuéc. Thi nghiém duoc tién hanh &
nhiét d6 phong (30°C), COD dau vao 5000 mg/l, pH
hi¢u chinh tai 3,5 & ndm men phat trién tot nhat ciing
nhu han ché sy phat trién cta vi khuén (Bang 1). Sau
do suc khi va khudy tron deu trong 32 h, dé lang 10 h,
tién hanh rat 1,5 L nude va tiép tuc tién hanh mé méi.

STT Thong sé van hanh Bun chira nAm men
1 pH 3,5
H&n hop sinh khéi lo Itrng (Mix Liquor Suspended Solids — MLSS)
2 1.000
(mg/l)
3 NaCl (mg/l) 20.000
4 COD (mg/l) 5.000
5 HRT (h) 32
6 Nhiét do (°C) 25-32

Phéin lgp chiing nam men chiu mdn trén moi
truwong Hansen

Tim kiém ching nim men chiém wu thé ¢ kha
nang chiu man dua vao kha ning phét trién trén moéi
truong Hansen thach ¢6 bd sung khang sinh. Sau d6 tach
101 cac té bao ndm men dua vao dic diém hinh thai va
mau sic khudn lac dé thu nhan chiing nim men sach.
Quan sdt hinh thdi té bao dwéi kinh hién vi di¢n
tw quét

Cac chung ndm men sach duoc nudi céy trén
mbi truong Hansen thach qua dém dé thu sinh khéi
té bao va quan sat hinh thai t& bao dudi kinh hién vi
dién tir quét. Qué trinh thyc hién co6 sy phéi hop cua
Vién Vé sinh dich t& Trung wong.

Phin logi va dinh danh chiing ndm men

Phuong phép tach chiét DNA tong sb duoc tién
hanh theo phuong phép cta Harju ez al., (2004).
Nhén doan DNA vung gen ITS1-5.8S rRNA-

ITS2 bang phuong phap PCR theo White et al.,
(1990).
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Tinh sach phin doan DNA: Phan doan DNA
dugc tinh sach béng kit AccuPrep PCR Purification
cua hang Bioneer (Han Qudc) theo quy trinh cta nha
san XuAt.

Phuong phap dién di trén gel agarose theo
Sambrook, Russel (2001).

Phuong phap xac dinh trinh tir gen bang méy tw dong;
San phéun PCR sau khi tinh sach dugc xac dinh trinh
tu trén may doc trinh tu tw dong ABI PRISM 3.100
Avant Genetic Analyzer theo phuong phap cua
Sanger. Trinh tu nucleotide dugc xir 1y bing phin
mém ABI PRISM 3.100 Avant Data Collection v1.0
va trinh ty DNA d6 duogc so sanh vai trinh ty cia cac
vi khudn d3 dugc cong bd trong Ngan hang gen thé
gibi.

Phuong phap xay dung cay phat sinh ching loai:
Tién hanh so sanh trinh tu gen ITS1, 5.8 rRNA, ITS2
cua chung ndm men thu duogc vai doan gen c6 kich
thude twong tu ¢ cac chung nidm men di dwoc cong
b trén Ngan hang gen the gi6i (GenBank). Sau do,
st dung cic phin mém BioEdit, ClustalX va
MEGAG6.06 dé xay dung cdy phat sinh chung loai.
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Thiv nghiém khd nang xi ly nuwéc thdi hivu co
nhiém mdn ciia ném men

Thir nghiém kha ning loai COD béi nim men
dugc tién hanh twong tu thi nghiém phan 1ap. Mat do
nadm men trong moi truong (MLSS) bét dau luén &
mirc 1000 mg/l cho mdi thi nghiém mé tai nong do
mudi 20 g/l va khi MLSS ting dat 3.000 mg /1, thi
nghiém duoc két thic va chuyén sang thi nghiém mé
méi voi néng d6 mudi cao hon, 1an luot 1a 25 g/l va
30 g/l.

Phwong phdp phan tich

Céc thong s6 pH, MLSS va COD ciia déu ra duogc
do. pH dugc do bang méay do pH cam tay Hach Sension
pHI1, USA. COD dugc phén tich bang phwong phap so
mau hdi luu kin 5220D — Standard Method (Clesceri et
al., 1998) trén thiét bi Hach Model DR/2010, USA.
HgSO0, duoc thém vao miu dé loai bé sw anh hudng
ctia C1 dén phép do. MLSS dugc xac dinh theo phuong
phép 2540D — Standard Method.

KET QUA VA THAO LUAN

Lam giau nam men chiu mdn

Trong giai doan dau cua qua trinh lam giau, bun

cdng ranh c6 1dn nhiéu tap chét c6 mau den tham va
chuyén dan sang mau tring sira theo thoi gian thi
nghiém cung v6i do man ting dan tir 5 g/l, 10 g/l dén
15 g/l NaCl. Piéu nay cho thiy ndm men da thich
nghi véi néng do mudi va sinh trudng tét, méat do
ndm men (tinh theo MLSS) d tang 1én tir 1.000 mg/I
tdi 3.000 mg/l sau qua trinh phan lap. Dich chua
nguén ndm men wa min nay duoc st dung cho viéc
phén 1dp, phan loai va dinh tén ching ndm men
nghién clru.

Phén Igp va tuyén chon chiing ném men chiu mén
trén moi truong Hansen

Tir mau c6 chira cic chung nim men c6 kha
ning chiu man, ching t6i tién hanh nuéi trong moi
truong Hansen dich, sau d6 pha lodng téi han va ciy
gat trén moéi truong Hansen thach c6 bd sung khang
sinh chloramphenicol va hexamide ndng d6 10 mg/l
dé loai vi khuén, sau khi nudi cdy mot sb vi sinh vat
¢6 kha nang phat trién trén moéi trudng Hansen thach
¢6 bd sung khang sinh di dugc thu nhan. T cac
chung vi sinh vét thu dugc trén dia thach, chiing t6i
phan lap dugc 1 ching nim men chiém wu thé c6
kha nang sinh trudng phat trién trong moi truong co
ndng d6 mudi cao 30 g/l v6i hinh thai khuin lac
dugc miéu ta trén Bang 2.

Bang 2. Hinh thai khuan lac ndm men trén méi trud'ng Hansen thach.

Ki hiéu chiing Miéu ta hinh thai khuan lac

YH Khudn lac tron, gon, b& mat 16i, kh, mau trang,

dwdng kinh 2-3 mm

Quan sdt hinh thdi té bao ndm men dwdi kinh hién
vi dién tir quét

Ching ndm men YH dugc nudi cdy trén moi
truong Hansen thach. Sau 24 gio tién hanh quan sat
dac diém khuan lac. Hinh thai t& bao dugc quan sat

Hinh anh khuén lac

dudi kinh hiép vi dién tir quét c6 do phong dai 9000-
20000 lan. Két qua dugc trinh bay ¢ Hinh 1.

Quan sat Hinh 1, ching t6i nhan thdy ching YH
duéi kinh hién vi dién tir quét c6 do phong dai 9000 lan
(Hinh 1A) va d6 phong dai 20.000 lan (Hinh 1B), t
bao c6 dang hinh ovan, giéng qua chanh, kich thudc tir

183



(1,3-1,78) x (2,00-2,69) um va sinh san v6 tinh bang
hinh thirc ndy choi. Dya trén hinh thai khuan lac va
hinh théi té bao, ching YH c6 thé thudc chi Candida.

HE 10.0kV 8-0mm Y@t

Trin Minh Chi & Nghiém Ngoc Minh

Tuy nhién, dé khing dinh chic chin, ching t6i da tién
hanh phan loai phén tir ching YH bang viéc giai trinh
tu doan DNA vung gen ITS1, 5.8S rRNA, ITS2.

e e
1/26/2015 2.00um

Hinh 1. Hinh thai t& bao dwi kinh hién vi dién td cGa ching nAm men Candida sp. YH.

Phan logi ndm men dwa vao so sinh trinh tw dogn
gen ITS1, 5.85 rRNA, ITS2 ciia chiing ndm men
YH

DNA tbng s ctia chung ndm men YH duoc tich
chiét va kiém tra trén gel agarose 1% c6 bang 15 nét
(két qua khong dugc trinh bay) dwoc ding lam
khuon nhan doan DNA vung gen ITS1, 5.8S rRNA,
ITS2 bang ki thuat PCR.

San phdm PCR dugc kiém tra va tién hanh lam
sach bﬁng b kit AccuPrep® Gel Purification Kit
(Bioneer, Han Quéc). San phdm PCR (Hinh 2) thu
duogc 1a mot bang vach dac hiéu, r6 nét va khong co
vach phu kém theo, c6 kich thuéc khoang 550 bp
phi hop véi tinh toan 1y thuyét.

Nhu vay san phdm PCR nay sau khi lam sach c6
d6 tinh sach cao va co kich thudc ding theo tinh toan
1y thuyét du diéu kién cho viéc xac dinh trinh ty.

Xdc dinh trinh ty nucleotide va xdy dung cdy phdt
sinh chiing loai chiing nadm men Candida sp. YH

San phdm PCR sau khi tinh sach dwgc xac dinh
trinh ty trén may xac dinh trinh ty ty dong ABI
PRISMR 3100 Avant Genetic Analyzer. Sau khi
phén tich va xt ly s6 liéu, trinh tu doan DNA vung
gen ITS1, 5.8 rRNA, ITS2 cua chung YH da dugc so
sanh véi trinh tu cua cic ching nim men khac trén
Ngan hang gen thé gidi (GenBank) va sir dung cac
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phin mém tin sinh nhu Clustal X va Mega6, ching
t6i da xdy dung duoc cdy phat sinh chung loai cia
chung nam men nay (Hinh 2).

Két qua Hinh 2 cho thdy, ching YH c6 quan hé
gan giii va muc do twong ddng cao v6i cic chung
ndm men thudc chi Candida. Dic biét, chung YH
tuong ddéng 92% chiung Candida sp. YS W113A
(AM410670). Két hop v6i viéc quan sat hinh thai
khuén lac va hinh thai té bao dudi kinh hién vi dién
tr quét, chung YH dugc dinh tén 1a Candida sp. YH.

Trén thé gidi da c6 nhiéu nghién ciru vé kha ning
chiu mén va phén huy cac hop chat hydrocacbon va
dan xuit cta né ciia cic ching ndm men thudc chi
Candida nhu: Candida tropicalis chung A c6 thé phat
trién tot trong moi truong c6 chira cac ndng d6 mudi
khac nhau tir 1 dén 12%. Ching nay c6 kha ning
phan hiy cac din xudt hydrocacbon thom
(naphthylamine, phenol, naphthalene ethyldiamine,
phenanthrene, naphthalene 2-sulfonate va
naphthalene) va cac hop chit béo (n-hexane, n-
heptane va n-pentadecane). Hiéu qua phan huy cua
ching nay véi naphthalene va phenol & ndng do tir
500 dén 3000 mg/l. Hiéu suét phan huy naphthalene
cua chung dat 97,85%, hiéu sut phén huy phenol dat
53,6% (Soha, Nadia, 2011). Trong nghién ciru cua tac
gia Bastos ciing cho biét ring Candida
tropicalis phan huy dugc phenol véi sy c¢6 mit cua
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néng d6 mudi NaCl 1én t6i 15% (Bastos et al.,
2000). Theo tac gia Miranda, trong qua trinh danh
gia phan huy sinh hoc, Candida ernobii phan huy
hoan toan tetradecane, 5 methyl, cac chi s6 octan va

—

octadecane; decan (60,8%) va nonane (21,4%)
(Miranda et al., 2007). Nhu vay, chung Candida sp.
YH ma ching t6i phan 1ap dugc hoan toan phu hop
v6i nhidu nghién ctru khac di dugc cong bd.

Candida mucifera CBS7409 (NR_130678)
Candida mucifera WM 815 (EF568082)
Trichomonascus ciferriiCBS 5295 (NR_111160)

Trichomonascus ciferrifWM 1069 (KP132795)

-

Candida sp. DBVPG 5835 (KF478995)
Candida sp.YS W113A (AM410670)

Candidasp.YH

—{

Blastobotrys adeninivorans (KP412242)
Arxula adeninivorans (FJ713087)

Blastobotrys raffinosifermentans (KP131654)

Hinh 2. Cay phat sinh chiing loai cta ching YH, bootstrap 1000.

Bang 3. Tang trwdng sinh khdi nAm men va hiéu qua loai COD.

Db man 20 g/l NaCl 25 g/l NaCl 30 g/l NaCl
MLSS Hiéu sustloai  MLSS Hiéu sudtloai  MLSS Hiéu suét loai

Mé thie (mgl) COD (%) (mgll) COD (%) (mgll) COD (%)
1 1610 91.3 1025 89.0 1015 83.9

2 1810 92.6 1450 90.0 1325 85.0

3 2085 93.2 1765 90.6 1510 86.0

4 2530 94.8 2015 91.4 1835 87.6

5 2870 95.9 2320 92.6 2100 89.0

6 3250 95.9 2516 93.6 2350 90.3

7 2863 94.5 2575 92.0

8 3025 95.0 2835 92.7

9 3015 93.6

Hiéu qud xir Iy nuwd'c thdi nhiem mdn ciia ndm men

Sau khi phan 1ap va phan loai dugc ching nim
men, cdc thi nghiém nghién ctru hiéu qua xur ly nude
thai nhiém min da dwoc tién hanh véi ndng do mu01
NaCl thay déi lan lwot 20.000 mg/l, 25.000 mg/l rdi
30.000 mg/l, nhdam khao sat kha ning phan huy cac
hop chét hitu co ctia chung ndm men nay véi cac do
man ting dan, véi COD dau vao 5000 mg/l cho tét ca
céc thi nghiém va do dac gia tri dau ra COD, két qua
dugc trinh bay trong Bang 3.

Tai néng d6 mudi 20 g/l, sau 6 mé thi nghiém,

mdi mé 32 h, hiéu qua xir ly COD dat trén 90% tir
nhitng mé dau tién. Hiéu qua loai COD cao nhét lén
dén 96% voi gia tri COD dau ra twong tng la 203
mg/l & mé thir 6 cho thiy hiéu qua loai COD tang
kha cao trong thoi gian twong dbi ngén.

Tang ndng d6 mudi 1én 25 g/l, thoi gian hoan
thanh thi nghiém 1a 8 mé. Hi¢u qua loai COD khong
co su thay ddi 1o rét gilra cac mé, dan dan 6n dinh
trong khoang tir 89% dén 90% & 4 mé dau tién. Hidu
qua loai COD cao nhét dat 95% voi gia tri COD dau
ra twong ung la 250 mg/l, dat dwgc sau 8 mé. Tai
ndéng d6 mudi 30 g/l, hidu qua loai COD bat dau
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giam rd rét so voi ndng dd mudi thdp hon. Nhitng
mé dau tién tai ndng d6 mubi nay, hidu qua xir 1y chi
dat 83% véi gia tri COD dau ra la 805 mg/l. Sau do,
hiéu qua loai COD ting dan va hiéu qua loai cao
nhit 1d 93,6 % twong tng v&i gia tri COD dau ra 1a
320 mg/1, dat dugc sau 9 mé.

Su khac biét gitta hiéu qua xt ly ciing nhu
thoi gian hoan thanh qua trinh 1am giau ndm men
c6 thé duoc giai thich bing anh huong cua nf)ng
d6 mudi, 1a nhan to gdy nén sy thay 601 can bang
ion trong té bao nim men, vi thé nong do muoi
tang 1én doi hoi thoi gian ngdy cang dai dé thich
nghi (Choi, Park 1999).

KET LUAN

Ching ndm men YH dugc phéan 1ap tir bun cua bé
hiéu khi thugc hé théng xtr Iy nude thai ché bién hai san
tai nhiét d§ phong, pH 3,5 va chiu dugc nf“)ng d6 mudi
cao sau qua trinh thich nghi véi cic ndng d6 NaCl cao
dan tir 5,10, 15 g/l. V&i ¢ man tang cao thoi gian thich
nghi keo dai hon va hiéu qua loai COD giam dan, tuy
nhién van dat dén trén 90% tai ndng d6 mubi 30 g/L.
Hinh théi t& bao ching YH c6 dang ovan, gidng qua
chanh kich thude (1,3-1,78) x (2,00-2,69) pm. Ching
nidm men YH dugc dinh tén 13 Candida sp. YH.

Loi cam on: Nhom tac gia cam on Vién Khoa hoc
Cong nghé Quan sy da cung cap kinh phi cho nghién
ctru nay.
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ISOLATION, ENRICHMENT OF A HALOPHILIC YEAST CANDIDA SP. YH AND ITS
TREATABILITY STUDY OF SALINE WASTEWATER

Tran Minh Chi' , Nghiem Ngoc Minh®

!Institute for Tropico - Environmental Technology (IET), Institute for Military Technologies (IMT)
*Institute of Genome Research (IGR), Vietnam Academy of Science and Technology (VAST)

SUMMARY

A strain of halophilic yeast was isolated, enriched and adapted to an increasing salinity started from 5, 10
to 15 g/l NaCl to get it adapted gradually to high saline environment. Then the yeast biomass was developped
in batch experiment, with each batch lasted 32 hours each, at further increased salinity to 20, 25 and 30 g/l
NaCl with influent COD 5000 mg/l at pH 3.5, temperature 30°C. At salinity 20 g/l NaCl, COD removal
efficiency reached over 90% from beginning and reached over 96% after 6 batches with effluent COD 203
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mg/l. When the salinity increased to 25 g/l, COD removal efficiency varied within 89% to 90% in first 4
batches and reached 95% after 8 batches with effluent COD 250 mg/l. At salinity 30 g/l NaCl, COD removal
efficiency decreased notably, reached less than 90% during first 5 batches and then inceased gradually, reached
93.6% only after 9 batches with effluent COD 320 mg/l. Salinity was the main factor influencing the ion
equilibrium inside the yeast cells leading to decrease in substrate degradation and rate of cell. Inceased salt
concentration also lead to longer adaptation time of the cells. The cell morphology of YH strain was
observed by Scanning Electron Microscopy (SEM). The cells of this yeast strain has lemon-like shape, with
1.3-1.78 in width; and 2.00-2.69 um in length. Based on the morphological characteristics and the
phylogenetic analysis by alignment of ITS1-5.8S rRNA-ITS2 sequences, high homology up to 92% with
Candida sp. YS W113A (AM410670)) indicated this strain as, namely, Candida sp. YH.

Keywords: Candida sp. YH, COD, halophilic, ITS1-5.8S rRNA-ITS2 sequence, yeast
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