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TOM TAT: Viéc tim kiém vi sinh vat (VSV) tao cac chat hoat hoa bé mit sinh hoc (CHHBMSH)
giup tang cudng kha nang phén huy dau dang dugc cac nha khoa hoc trén thé giéi quan tdm boi cac
uu diém vuot troi so voi chat hoat hoa be mat hoa hoc nhu khé nang tu phan huy, khong gay doc
v6i mOi trudng, c6 thé duy tri hoat tinh 6n dinh trong cac dleu kién khic nghiét (nhiét do, pH, do
mudi...). Tir cic ching nam men phén 1ap dugc tai cac giéng khai thac dau ¢ mo Bach Ho Viing
Tau, ching t6i da chon loc dugc ching 1214-BK 14 ¢6 kha ning st dung dau th nhu ngudn carbon
duy nhat va tao CHHBMSH cao. Theo phén loai bang kit chuan sinh héa API 20C AUX, ching
1214-BK 14 thudc loai Candida tropicalis voi d6 twong déng 99%. Hiéu qua tao CHHBMSH cua
ching 1214-BK 14 tang véi chi sb nhii hoa B,y tir 57% 1én 71% khi duogc nuoi céy & cac diéu kién
phit hop: pH6, 37°C, ndng d6 dau tho va (NH4)2S04 lan luot 1a 4% va 0,45% (wW/v). Két qua phan
tich GC/MS cho thay, kha niang phéan huy dau thé téng sé va cac n-alkan tir Co dén Cu3 cua chung
1214-BK 14 dat lan luot 1a 83,37% va 74,54-97,46%. Két qua nghién ctru minh ching tiém nang
ing dung cua ching ndm men Candida tropicalis 1214-BK14 trong viéc phan huy dau 6 nhidm
cling nhu nang cao hiéu suat khai thac dau.

Tir khéa: Chét hoat hoa bé mt sinh hoc, chi sé nhil hoa (En), nim men, phén hay diu tho

MO PAU

Hién nay, 6 nhiém moéi truong do dau tho
(thanh phan chu yéu 1a hydrocabon) giy anh
huong khong nho dén hé sinh thai va con nguoi.
Nguyén nhan cha yéu gy 6 nhiém dau tho 1a do
hoat dong khai thac va van chuyén dau. Trong
s6 cac phuong phap xtr 1y diu 6 nhidm, phuong
phap phan huy diu thdé bang VSV dang duoc
quan tAm nghién ctru boi cac wu diém nhu xtr 1y
triét dé, gia thanh thip, khong giy 6 nhiém thi
cap va than thién v&i méi truong.

Viéc phan huy hydrocacbon (HC) ddu mo
ciia VSV ¢6 thé xay ra theo hai huéng: (1) Vi
sinh vat hip thu HC bang cach twong tac truc
tiép gitta té bao va giot dau; hoic (2) tao
CHHBMSH dé dua hop chit HC khong tan vé
dang nhii twong gitp VSV dé dang tiép xic, sau
d6 st dung cac enzyme trong té bao dé phan
huy [7]. Do d6, CHHBMSH dong vai tro quan
trong trong qua trinh xtr 1y diu cua VSV. Chét
hoat héa bé mit sinh hoc 1a hop chat co chira ca
nhom chirc wa nude va ua dau trong cung mot
phén tor do VSV nhu vi khuén, nAm men va ndm
moc tao ra. Voi ddc tinh nhu hoat dong bé mit,
nhii trong hoa, tao bot, chung cé thé tap trung

lai, tac dong twong hd 1an nhau lam giam sirc
cang bé mit giita pha du va nudc, giap VSV dé
tiép xtic v6i cac phan tir diu va dé dang phén
huy diu. Hon nira, CHHBMSH con c6 thé duy
tri hoat tinh khi thay ddi nhiét do, pH, NacCl,
Ca®" va Mg®" trong cac diéu kién khic nghiét.
Vi vay, CHHBMSH tao ra dugc Urng dung trong
nganh cong nghiép dau khi nhu lam sach bon
chia dau, thu hdi can dau, nang cao hiéu sudt
khai thac dau [4, 8].

Trén thé giéi dd c6 nhimg cong bd vé kha
ning tao CHHBMSH ctia vi khuan véi nguon
co chat dau tho nhu Bacillus, Pseudomonas,
Acinetobacter, Corybacterium, Rhodoccocus...
[12]. Tuy nhién, nghién ctru vé nam men va
kha ning tao CHHBMSH trén ngudn co chét
dau thé van con han ché, cac nghién ctu moi
chi tap trung trén cac ngudn co chit dé& phan
hiy nhu sucrose, saccharose, dau oliu va dau
dau nanh.... CHHBMSH c6 ngudn gdc tir ndm
men hién dang duogc Ung dung rong rai trong
cac linh vuc néng nghiép, cong nghiép va xu ly
6 nhiém moi truong vi ngoai nhing wu diém
nhu c6 kha nang tu phan huy, d6 doc thap va co
thé san xuat dya trén cic ngudn co chét ré tién,
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chiing con c¢6 kha ning tao ra luong sinh khéi
16n va d& nudi ciy [2, 4, 8, 10, 14]. O Viét Nam,
kha ning tao CHHBMSH ctia nAm men méi chi
dugc nghién ctru trén cac ngudn carbon 14 DO,
ri duong, dau oliu ma chua c6 cong bd nao vé
kha ning tao CHHBMSH va st dung dau tho
nhu ngudn carbon duy nhit cia nhém VSV nay
[11]. Vi vay, viéc tim kiém cac ching nim men
vira c6 kha ning st dung dau tho nhu ngudn
carbon duy nhit, vira c6 Kkha nang tao
CHHBMSH trén ngudn co chit nay cé y nghia
vé mat khoa hoc va ung dung.

Trong nghién ciru nay, chung toi tién hanh
dinh danh, xac dinh cac diéu kién nuéi cdy phu
hop cho qué trinh tao CHHBMSH, dong thoi
danh gia kha ning phan huy dau thd cua chung
nim men 1214-BK14 phan lap tai giéng khai
thac ddu & mé Bach Ho, Viing Tau.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Ching nim men 1214-BK 14 duoc phan lap
tir giéng khai thac dau 1214 gian BK14 & mo
Bach Ho, Viing Tau.

Moi truong Hansen:(g/l): glucose 30;
K,HPO, 3; NaCl 5; MgSO, 2; pepton 5; cao
men 1, agar 20, pH6. Panh gia kha nang tao
CHHBMSH cua chung nghién cuu trén moi
truong khoang (g/1): (NH»)HPO, 3.5; KH,PO,4
0,5; NaCl 5; MgCl, 1, MgSO, 0.5, pH6,5, bd
sung ngudn carbon va nito véi ndng d6 thich

hop. Chung nghién ctru dugc nubdi lic trong 14
ngay véi toc d6 180 v/p 6 30°C.

Panh gia kha nang tao CHHBMSH cua
ching nghién ctru bing chi sé nhit héa véi
xylen (Eo4) sau 14 ngay nudi cay [5]. Phan loai
ching nim men 1214-BK 14 bang kit chudn sinh
hoa API 20C AUX (bioMerieux, Phap) voi
phan mém API. Quan st hinh thai t& bao ching
nim men nghién ctru bang kinh hién vi dién tir
quét (SEM-Scanning Electron Microscope) (S-
4800, Nhat Ban voi hi¢u dién thé 1a 10kv).
Danh gi4 anh hudng ciia thanh phin méi truong
va diéu kién nudi ciy nhu ngudn carbon (diu
tho), nito, pH, va nhiét do dén su tao thanh
CHHBMSH cua ching nghién cttu sau 14 ngay
nudi cdy. Xac dinh ham luong CHHBMSH cuia
chiing nAim men nghién ctru [3]. Xac dinh kha
ning phan huy diu thé bang phuong phap sic

ky khi khdi phdo GC/MS (Gems 2010
Shimadzu).
KET QUA VA THAO LUAN

Pic diém hinh thai khuin lac va té bao ciia
chiing 1214-BK14

Trén moi trudng Hansen, khuan lac ching
1214-BK 14 ¢6 mau tring sira, tron, mép gon, bé
mat 16, ¢o chop nhon, duong kinh 0,6 mm
(hinh 1). Duéi kinh hién vi dién tir quét, té bao
cua ching nay hinh tron, nay chdi, bé mit co
nhitng vét 1dm (hinh 2).

Hinh 1. Hinh thai khuan lac
cua chung 1214-BK 14

Phén loai chiing 1214-BK14

Két qua phan loai bz‘”;ng kit chuén sinh hoa
API 20C AUX cho thay, chung 1214-BK14
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Hinh 2. Hinh thai té bao
cua ching 1214- BK14

thudc loai Candida tropicalis v61 d6 tuqng‘d(‘")ng
1a 99%. Trén thé gioi, nhiing cong bd vé kha
nang su dung dau thdé nhu ngudn carbon duy
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nhét ciing nhu kha ning tao CHHBMSH trén
ngudn co chit diu thd cia loai nAim men nay
con han ché [1, 17]. O Viét Nam, Nguyén Ba
Ta va nnk. (2010) da tim thiy loai Candida
tropicalis trong nude bién. Tuy nhién, nhom tac
gia moi chi danh giad dugc kha ning sir dung va
tao CHHBMSH cua ching nghién curu trén hai
ngudn co chat d& phan hay 1a ri dudng va dau
oliu ma chua danh giad dugc kha nang su dung
va tao CHHBMSH trén ngudn co chét la dau
thd cta chung [11]. Vi vay, viéc phat hién
chung Candida tropicalis 1214-BK14 trong
nghién ctru ndy s& mo ra trién vong méi vé kha
ning st dung dau thd ctia nAm men & nudc ta.

Al‘lh huéng cia thanh phin méi truong va
diéu Kkién nuéi cay téi kha nang tao
CHHBMSH ciia ching 1214-BK14

Anh hwong cua nguon carbon
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Nguon carbon (3% wiv)

Hinh 3. CHHBMSH cua chung 1214-BK 14
v6i cac nguon carbon khac nhau

Anh huwéng ciia ndng dd carbon (diu thd)

Pé xac dinh néng do dau tho phu hop,
ching 1214-BK14 dugc tién hanh nuéi lic trén
moi truong khoang pH 6,5 va 30°C vdi cac
nong d6 dau thd khac nhau (1, 2, 3, 4, 5 va 6%;
w/v). Két qua (hinh 4) cho thiy, & nong dé diu
thd 1, 2, 5 va 6% (w/v), chung 1214-BK14 tao
nhil héa véi xylen khong cao voi, chi $6 By, dat
dugc tir 39 dén 50%. Ham lugng CHHBMSH
cao khi néng do dau tho 1a 3 va 4% (w/v), dac
biét voi nong do 4% (w/v), chi sb Epy dat cao
nhit 1a 60%. Nhu vdy, nong do dau tho 4%
(w/v) phu hop véi su tao thanh CHHBMSH cua

Pé tim ngudn carbon phi hop cho qua trinh
tao CHHBMSH, chung 1214-BK14 dugc nudi
lic trén moi truong khoang & 30°C, pH6,5 voi
3% (w/v) cac ngudn carbon khac nhau (dau thd,
glucose, ddu dau nanh, dau olive, lactose,
glactose, DO va saccarose va 0,35% (w/v)
ngudn nito (NH,),SO,). Két qua (Hinh 3) cho
thiy, chung 1214-BK 14 khong tao CHHBMSH
trén cac nguén carbon 14 ddu dau nanh, dau oliu
va DO. Chung 1214-BK14 c6 kha nang tao
CHHBMSH trén ngudn co chat la glucose,
lactose, galactose va saccarose v6i chi s6 nhii
héa Ea, tir 33 dén 53%. Riéng voi nguén carbon
1a diu tho, CHHBMSH tao ra cao hon ca so véi
cac nguén carbon khac, chi $6 nhii hoa Eyy dat
57%. Dé mang lai hiéu qua xtr 1y cao, giam gia
thanh khi tmg dung xtr 1y 6 nhiém dau, dau tho
duoc lwa chon nhu ngu@)n carbon cho cac
nghién ctru tiép theo.
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Hinh 4. CHHBMSH cua chung 1214-BK 14
v&i cac nong do dau tho khac nhau

chung ndm men 1214-BK14 va duoc lua chon
cho nhitng nghién ctru tiép theo.
Anh hwéng ciua ngu?)n nito

Dé xac dinh anh hudng cia nguon nito dén
kha ning tao CHHBMSH cua chiing ndim men
1214-BK14, 11 ngudn nito khac nhau ((NH-
4)3PO4;  (NH4),HPO4; NH4H,PO4 NH4NOg;
NH4CL;, CiHp1O3N;  CeHi7N307;  (NH4)2SO4;
NaNOs; tryptone va ure) dugce bd sung riéng ré
vao moi truong khodng pH 6,5 va 30°C véi
noéng d6 0,35% (w/v). Dau thoé duge bd sung
vao mdi trudng nhu ngudn carbon duy nhét voi
nong do phut hop 1a 4% (wW/v).
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Chi 56 nhii hoa E24 (%)
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Hinh 5. CHHBMSH cua chung 1214-BK14 véi
cac nguon nito khac nhau

Két qua ¢ hinh 5 cho thdy, ching 1214-
BK 14 khong tao CHHBMSH trén ngudn nito 1a
amonium citrate (C¢H17N;07). V&i cac nguén
nito khac nhu NaNO;, tryptone hay ure chung
1214-BK 14 c6 kha nang tao nhii héa nhung chi
$& By khong cao chi dat dudi 40%. Ching
1214-BK 14 tao nhii héa kha cao véi cac ngudn
nito gdc amoni (NH,") v0i chi s6 Eo tir 56 dén
65%. Pac biét, voi nguon nito la (NH4)ZSO4,
chung tao nhii hoa cao nhét v&i chi sb By la
65%. Nhu vy, ngudn nito ban dau trong moi
truong khoang 1a (NH,),HPO, s& dugc thay thé
bang (NH,),SO, cho cic nghién ctru tiép theo.
Nguon nito nay ciing dugc st dung cho chiing
Candida albican no.13 trong nghién ciou cua
Mahdy et al. (2012) [9].

Anh hwéng ciia ndng d nito (NH,),S0,)

Pé xac dinh nong do (NH,),SO, phu hop
cho qua trinh tao CHHBMSH, chiung 1214-
BK14 dugc tién hanh nuéi lic trén moi truong
khoang pH6,5 va 30°C véi nong do dau tho la
4% va nong d6 (NH4)2S04 khic nhau (0,15;
0,25; 0,35; 0,45; 0,55 va 0,75%; w/v). Két qua
(hinh 6) cho thdy, & nong d6 (NH,),SO, la
0,15% va 0,75% (w/v), chung 1214-BK14 tao
CHHBMSH thip v6i chi s6 Ey lan luot 1a
<30% va <10%. Nong d6 (NH,4),SO, pht hop
cho chung 1214-BK 14 14 tir 0,25 dén 0,55% voi
chi s6 Eaq 12 52,7 dén 67%. Pic biét, & nong do
0,45 %, chung 1214-BK14 tao CHHBMSH cao
nhét voi chi s6 Eyy 13 67%. Day 1a ndng d6 phu
hop nhat cho qua trinh tao CHHBMSH ctia
chiing nAm men nay. Nong do nito phu hop ctia
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Hinh 6. CHHBMSH cua chung 1214-BK 14
v6i cac nong d6 (NH,4),SO,4 khac nhau

cac loai nAm men khac nhau khong giéng nhau.
Diéu nay dwoc Mahdy et al. (2012) [9] ching
minh qua két qua nghién ctru vé6i nong do
(NH4),SO4 phu hgp cho qua trinh tao
CHHBMSH cua Candida albian no.13 1a 1%.
Anh huwéng cia pH

Pé xac dinh gia tri pH phu hop cho qua
trinh tao CHHBMSH, ching 1214-BK14 duogc
nudi cy trong moi truong khoang bd sung 4%
(w/v) dau thd va 0,45% (w/v) (NH,)SO, v6i cac
gia tri pH khac nhau (pH4, pHS5, pH6, pH 7,
pHS, pH9 va pH10) ¢ 30°C. Két qua (hinh 7)
cho thay, & gia tri pH 4 va pH 10, hiéu qua tao
CHHBMSH cua ching 1214-BK 14 thap vai chi
s6 nhil hoa Eyy dudi 40%. O gia tri pH tir 5 dén
8, hiéu qua tao CHHBMSH cua ching 1214-
BK14 kh4 cao véi chi s nhii hoa Ey dat tir 54
dén 69%. Piac biét, 6 pH6, CHHBMSH dugc
tao ra manh nhat véi chi sé nhil héa la 69%. Do
d6, pH cua moi truong khoang duge diéu chinh
tir 6,5 xudng 6,0 cho cac nghién ciru tiép theo.
Padmapriya et al. (2013) [13] da thong bao kha
nang tao CHHBMSH cua ching nAim men
Candida tropicalis tot & pHS.
Anh hwéng cia nhiét d

Dé xac dinh nhiét d¢ phi hop cho qua trinh
tao CHHBMSH, chung 1214-BK14 dugc nuoi
cdy trong mdi truong khoang bd sung 4% (w/v)
dau tho, 0,45% (w/v) (NH,)SO4, pH6 v6i nhiét
d6 khac nhau (25, 30, 37, 42 va 55°C). Két qua
& hinh 8 cho thdy, chung 1214-BK 14 khéng tao
CHHBMSH v&i ngudn co chit dau thé ¢ 55°C
va tao CHHBMSH thap ¢ nhiét d6 25 va 42°C
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voi chi 86 Ey tlr 27 dén 35%. O 30 va 37°C,
hiéu qua tao CHHBMSH cua ching 1214-BK14
12 cao nhit véi chi s6 E,, cao lan luot 1a 65 va
71%. Do d6, nhiét d6 37°C s& duoc lya chon
cho céc nghién ciru tiép theo. Padmapriya et al.
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Hinh 7. CHHBMSH cua chung 1214-BK14
voi cac gia tri pH khac nhau

Ham lwgng CHHBMSH tao béi chiing 1214-
BK14 ¢ diéu kién phit hop

Ching 1214-BK14 duoc 1én men trén moi
truong khoang bd sung 4% (w/v) dau tho,
0,45% (w/v) (NH4),SO,, pH6, & 37°C. Sau 14
ngdy, chi s6 nhii héa E, cua chung nay dat
duoc 12 71%. Khopade et al. (2012) da thong
bao kha nang tao CHHBMSH cua ndm men
Nocardiopis véi chi s6 nhii hoa tuong duong,
tuy nhién ngudn co chdt ma ching nim men

(¢1.000,000)
TIC

Ll ‘m" S

T T T T T T T T
50 10.0 15.0 200 250 30.0 35.0 400 450

(2013) va Mahdy et al. (2012) da chi ra rang
nhiét 6 phi hop nhét cho hai chung nim men
Candida tropicalis va Candida albical no.13 la
40°C [9, 13].
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Hinh 8. CHHBMSH cua ching 1214-BK 14
véi nhiét 36 khac nhau

Chi 26 nhii hoa E24 (%)

trong nghién ctru nay sir dung 1a dau oliu chu
khéng phai dau thé [6]. Ham lwong CHHBMSH
cua ching 1214-BK14 dat dugc sau khi tach
chiét bang phuong phap cia Amezcua-Veja [3]
la 1,2 g/l, tuong duong v6i ching ndm men
Candida lipolytica trong nghién ctru cua Santos
et al. (2013) [16] khi sit dung cung phuong
phép tach chiét.

Kha ning phéan hily du thé ciia chiing 1214-
BK14

(x1,000,000)
TiC

Hinh 9. Két qua phén tich GC/MS mau diu tho cta ching 1214- BK14 (A)
va miu doi ching (chi c6 dau thd) (B) sau 14 ngdy nudi cdy

Kha nang phan huay d?}u thd cta chung
1214-BK14 dugc danh gia bang GC/MS sau 14

ngdy nudi lac voi cac diéu kién phu hop (hinh
9). Két qua cho thiy, hiéu qua phan hiry dau tho
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téng sb cua ching 1214-BK 14 dat 83,37%. Bén
canh d6, hiéu qua phan huy n-alkan tir Co dén
Cy4; cua chung nay dat tu 74,54 dén 97,64%.
Hiéu qua phan hiy diu thd cao cta chung 1214-
BK14 c6 thé 1a do chung nay vira c6 kha ning
sir dung diu tho nhu ngudn carbon duy nhat vira
c6 kha ning tao CHHBMSH trén ngudn carbon
nay. Theo Zhang et al. (2011) [18], CHHBMSH
ramnolipids co6 vai trd gitip VSV phan huy HC
téng s6 c6 mat trong dat dat 86,97%. Kha ning
phan hay diu thé cia ching ndm men
Pseudozyma putida ciing da dugc Sajna et al.
(2015) [15]  chung minh khi bd sung
CHHBMSH. Tuy nhién, mach HC ma ching
nay phan hity dugc 1a tir Cyo dén Cy; ngidn hon
so v6i mach HC ma ching 1214-BK14 phan
huy dugc trong nghién ctru nay.

KET LUAN

Tir cic chung nAm men phén lap duoc & cac
giéng khai thac ddu & mé Bach Ho, chung t6i da
lya chon va phan loai dugc chung 1214-BK14
thudc loai Candida tropicalis v6i 36 twong ddng
99% bang kit chuin sinh hoa API 20C AUX.
Hi¢u qua tao CHHBMSH cua ching 1214-
BK14 cao nhat trong diéu kién nudi cdy phu
hop 1a 4% (w/v) dau tho, 0,45% (W/v)
(NH,),SO,, pH6 va 37°C. Sau 14 ngay nudi cay,
chiing 1214-BK14 tao ra 1,2 g CHHBMSH véi
chi s6 nhii héa E,4 12 71%. Két qua GS/MS cho
thdy, hiéu qua phan huy dau tho tong sd cia
chung 1214-BK14 1a 83,37%. Kha nang phan
huy n-alkan tir C,o dén C,; dat tir 74,54 dén
97,46%. Két qua cho thiy ching 1214-BK14 c6
tiém ning ung dung trong viéc phian hay 6
nhiém diu ciing nhu nang cao hi¢u suit khai
thac dau vi vira c6 kha ning tao CHHBMSH
cao vira c6 kha nang phan huy dau tho.
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THE ABILITY OF CRUDE OIL DEGRADATION AND BIO-SURFACTANT
PRODUCTION BY AN YEAST STRAIN (1214-BK14) ISOLATED FROM
PRODUCING OIL WELL AT WHITE TIGER OIL FIELD, VUNG TAU,

VIETNAM

Kieu Thi Quynh Hoa, Nguyen Thi Yen, Dang Thi Yen
Institute of Biotechnology, VAST

SUMMARY

The interest in microbial surfactants has been steadily increasing in recent years, as the microbial
surfactants have numerous advantages compared to chemical surfactants, such as a lower toxicity, better
environmental compatibility and effective properties at extreme temperature, pH levels and salinity. A highly
biosurfactant-producing strain of yeast, 1214-BK 14 was selected among the isolated strains from producing
oil wells at White Tiger oil field in Vung Tau, Vietnam. The identification using API 20C AUX showed that
the 1214-BK14 strain similar 99% with Cadida tropicalis. The suitable condition for the biosurfactant
production by the strain 1214-BK14 were found to be 37°C, pH6, 4% and 0,45% (w/v), for temperature,
initial solution pH, intitial concentration of carbon substrate (crude oil), and intitial concentration of nitrogen
substrate ((NH4),SO,), respectively, and the emulsification index (E,4) measured in the conditions was 71%.
The total crude oil and C,y - C4; alkanes degradation efficiency by the strain 1214-BK14 estimated using
GC/MS were 83,37% and 74,54-97,46%, respectively. These results revealed that the strain 1214-BK14
exhibited a tremendous potential for contaminated-crude oil degradation and microbial enhanced oil recovery
(MEOR).

Keywords: Bio-surfactant, emulsification index (E,4), yeast, crude oil degradation.
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