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TOM TAT

Chiing ndm men Candida tropicalis 1214-BK14, phan 1ap tai giéng khai thac dau & mé Bach Ho-Viing

Tau, c6 kha ning st dung diu thé nhu ngudn carbon duy nhit va tao chit hoat dong héa bé mit sinh hoc
(CHHBMSH) v6i chi s6 nhii hoa Ez4 1a 57 %. D& nang cao khi ning tao CHHBMSH cua ching nay, ching t6i
4p dung phuong phap déap ung bé mit sinh hoc sir dung phin mém DX7 dua vao 3 yéu t6 anh hudng chinh voi
khoang gia tri lya chon: 2,5 - 5 (w/v) déu thd, 0,35 - 0,45 % (w/v) (NH4)2SO0s va pHtu S dén 8. Dua trén tinh
toan ctia phin mém t6i vu DX7, ma trén thyc nghiém voi 20 thi nghiém (6 thi nghiém lap lai tai tim va 14 thi
nghiém tai cac diém khac nhau) dugc tao ra. Két qua phén tich tir 20 thi nghiém cho thiy, 3 yéu t6 dau tho,
(NH4)2804 va pH déu anh huong (riéng ré va tuong tic) dén su tao thanh CHHBMSH ciia ching Candida
tropicalis 1214-BK 14 (v6i gia tri p-value <0,05 so v6i chudn F). Tir cac khao sat trén, 30 giai phap duoc dua ra
nham xac dinh sy tao thanh CHHBMSH cta ching nghién ctu. O gia tri 3,97 % (wlv) dau tho, 0,37 %
(NH4)2804 (w/v) va pH 6,1, ham luong CHHBMSH  tao ra cao nhat voi chi s6 nhii hoa Ez4 12 80,2%. Trong
diéu kién t6i wu v6i CHDPBMSH tao ra, ham luong dau téng s6 dugc phan hiy 13 89,8%, hi¢u qud phan hiy n-
alkan tir C1o dén Ca3 dat 80,47 dén 98,58 %. Diéu nay cho thiy, phuong phép dép umg bé mit 1& cong cy hiru
hiéu dugc st dung nhim nang cao kha nang tao CHHBMSH cua chung ndm men Candida tropicalis 1214-

BK14 trén ngudn co chit khé phén huy 13 du tho.

Tir khéa: Chat hoat dgng bé mdt sinh hoc, dau thé, nam men, phwong phdp dap vmg bé mdt

MO PAU

Chit hoat dong bé mit sinh hoc (CHPBMSH) la
hop chit ¢6 chira ca nhom chirc ra nude va ua diu
trong cung mot phan tir do vi sinh vat (VSV) nhu vi
khudn, ndm men va nidm méc tao ra. Vi dic tinh
nhu hoat dong bé mat, nhil héa va tao bot, ching co
thé tac dong twong hd lam giam sic cing bé mat
giita pha dau va nuéc. CHPBMSH khéng nhiing
dong vai trd quan trong trong nganh cong nghiép dau
khi (ndng cao hiéu suat khai thac, thu hoi dau, xir 1y
6 nhiém diu) ma con duge Gng dung trong nhiéu
nganh céng nghiép (my phim, thuc phim, dugc),
néng nghiép va méi truong béi nhitng wu diém nhu
kha nang ty phan huy, khong gy doc voi moi
truong, c6 thé duy tri hoat tinh 6n dinh trong céc
didu kién (nhiét d6, pH, d6 mudi) khac nhau ( Ron et
al., 2001; Mulligan et al., 2006, Saharan et al., 2011;
Cassia ef al., 2014). Vi phan 16n cac CHPBMSH la
hop chét trao dbi thir cip nén viéc tdi wu hoa thanh

phin méi truong va didu kién 1én men la rét quan
trong trong qua trinh sinh tong hop cua chung. Trude
day, aé nghién ctru anh hudng cua mot tap hop gdm
nhiéu yéu t6 khac nhau nguorl ta thuong nghién ctru
anh huong cua timg yéu t6, phuong phap nay khong
nhitng mat nhiéu thoi gian ma con cho két qua thiéu
chinh xac. Hién nay, viéc ung dung phuong phap
dap tmg bé mit (Response surface methods- RSM)
gom tép hgp cac cong cu toan hoc nham thiét ké va
phén tich cac thi nghiém cho qua trinh t6i wu da giai
quyét duoc cac mat han ché cua cac phuong phéap cd
dién (Tamilarasan et al., 2012; Khayati et al., 2013;

Abbasi ef al., 2013). Uu diém cta phuong phap nay
1a co thé nghlen clru ddng thoi nhidu yéu té trong
cung mot thoi gian, tir d6 danh gia anh hudng don 1¢
va tuong tic giita cic yéu to dén kha ning tao
CHDBMSH ciia VSV. Két hop sir dung phin mém
tin sinh dé phan tich s6 liéu c6 thé danh gia sy chinh
xac, tin cay trong thyc nghiém (Gundogdu et al.,
2014). Trén thé gisi, phuong phap RSM di duoc
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ing dung dé t&i wu qua trinh sinh tdng hop
CHDPBMSH cua cic ching vi khudn thudc chi
Baccillus, Rhodoccocus, Pseudomonas... (Liu et al.,
2015; Turbakar et al, 2015, Kumar et al., 2015).
Tuy nhién, cac nghién ctru nay mai chi tap trung vao
i uu qua trinh tao CHPBMSH trén nguf‘)n co chét
dé phan huy nhu glucose, diu oliu, diu dau
nanh...(Fontes et al., 2010, Santos et al., 2014,
Rufino et al., 2014, Solaiman et al., 2001). St dung
phuong phap RMS dé tdi wu qua trinh tao
CHPBMSH cta ndm men trén ngudn co chit dau
thé 12 méi & trén thé gioi va hién chua duge nghién
cuu 6 Viét Nam.

Ching nim men Candida tropicalis 1214-BK 14
dugc phan lap tr giéng khai thac d4u & mé Bach H9,
Viing Tau c6 kha nang tao CHPBMSH trén nguén co
chat dau thd véi chi s nhii héa E24 ban dau la 57%.
O cong bé trude, nhom nghlen clru d3 chi ra ba yéu tb
quan trong tac dong dén kha ning tao CHDBMSH
clia ching ndm men nay 1a dau thd, (NH),SO4 va pH.
Trong nghién ciru nay, phuong phap RSM véi thiét ké
tai tim (CCD) két hop v6i phan mém tin smh DX7
duoc sir dung nhim xéc dinh cac diéu kién ti wu coa
ba yéu t6 trén dén qua trinh tao CHDBMSH, tir d6
danh gi4 kha ning phan hiy dau thé trong didu kién
mai trudng t8i wu tim dugc.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Chung ndm men C. tropicalis 1214-BK 14 dugc

phan 1ap tir giéng khai thac ddu & mé Bach Hb -

Viing Tau trén méi truong khoang dic hidu (Kiéu
Thi Quynh Hoa et al., 2016).

Thi nghiém t5i wu duge tién hanh trong binh tam
gidc co thé tich 500 ml chira 150 ml méi truong.
Thanh phin méi trudng bao gdm (g.L'): KH,PO,
0,5; NaCl 10; MgCl, 1; MgS04 0,4, ham luong diu
thd, (NH4)2SOs, va pH duoc bd sung vao méi truong

Kiéu Thi Quynh Hoa et al.,

theo bang 1 v6i khoang gia tri: dau tho (2,5-5 %
w/v); (NH4)2S04 (0,35-0,45 % w/v) va pH (5-8).

Phwong phap nghién ciru
Phwong phap quy hoach thuc nghiém

Xac dinh cac yéu té anh huéng bing cach su
dung quy hoach tryc giao dbi xing cho 3 yeu to
ham luong diu thd, (NH4)2SO04 va pH, mdi yéu tb
tién hanh tai 5 muc (- o, -1, 0, +1, +a). Quy hoach
thyc nghiém gdm 20 thi nghiém, trong d6 c6 6 thi
nghiém 1ap lai tai tdm, va 14 thi nghiém tai cac diém
khac nhau dugc tao ra v&i 1 ham muc ti€u la ham
lugng CHPBMSH théng qua chi sb nhii hoa Eaq
(Bang 2).

X ly 56 liéu

Xir Iy s6 liéu thuc nghiém bang phan mém théng
ké Design-Expert 7.1 (Stat-Ease, Inc., Minneapolis,
USA), dé phan tich cac hé s6 quy hdi, bé mat dap
ung va t61 wu hoa voi thuét toan ham mong doi.

Phwong phap phdn tich

Ham lugng CHPBMSH tao ra dugc xac dinh
dwa vao chi s6 nhii héa E,s (Cooper, Goldenberg,
1987). Hiéu qua phan hiry diu thé trong diéu kién tdi
wu sau khi st dung RMS dwoc phén tich béng
phuong phap GC-MS.

KET QUA VA THAO LUAN
Chgn mién khéo sat

Trong nghién clru trudc, ching téi dd xac dinh
duoc 3 yéu té chinh anh huéng t6i kha ning tao
CHDBMSH ctia ching nim men C. tropicalis 1214-
BK 14 14 dau thd, (NH4),SO;4 va pH (Kiéu Thi Quynh
Hoa et al., 2016). Vi vay, trong nghlen cliru nay,
chung t6i chon mién khao sat cia cac yéu td trén dé
tién hanh t5i wu qua trinh tao CHDBMSH véi cac
gia tri nhu sau: dau tho (2,5-5% w/v); (NH4)2SO04
(0,35-0,45% w/v) va pH (5-8) (Bang 1).

Bang 1. Gia tri ma hoa va gia tri thuc nghiém clia cac bién sb lwa chon.

Bién sé Ky hiéu Pon vi Ky hiéu gia tri ma héa

-a -1 0 +1 +a
Dau tho (A) X (%) 1,65 2,5 3,75 5 5,858
(NH4),SO4 (B) Xz % 0,32 0,35 0,4 0,45 0,48
pH (C) X 3,98 5 6,5 8 9,02

Thiét 13p mé hinh
Gia tri ma hoa, két qua thiét ké voi ma tran thuc
nghiém dugc trinh bay trén bang 2. gom 20 thi
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nghiém tuong g voi 20 gid tri khac nhau cua 3 yéu
to dau tho, (NH4)2SO4, pH va ham luong CHDBMSH
(ham muc tiéu) thu dugc tur thyc nghiém.
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Anh hudng cia cac yéu t6 diu tho, (NH4)SO4
va pH ciing nhu sy twong tac gitra cac yéu td dén
ham muyc tiéu duge tién hanh x4y dung béi ham hdi
quy bac 2 nhu sau:

Yi=Bo + 2 Bixi + X Bixi® + X Bixix; (1)

Bang 2. Bang ma tran thuwc nghiém véi cac yéu té lwa chon.

Trong do6,Y; ham muc tiéu, B, hé sb tu do, Bi, Bii,
By 1a cac vecto tham $6 ctia md hinh duogc xac dinh
qua thyc nghiém. M6 hinh théng ké chi c6 ¥ nghia
va dugc str dung sau khi théa man céac tiéu chudn
thdng ké (Fisher).

Gi4 tri ma héa Gia tri thyc CHDBMSH (E24%)

Thi DAu thé (% (NH,),S0, pH Gid tri thye Gi4 tri dw
nghiem X X, Xs  wiv) (% wiv) nghiém doén
1 0 0 0 375 0,4 6,5 80 80,1
2 -1 +1 0 25 0,35 5 56,1 56,6
3 0 0 375 0,4 65 79 80,1
4 -a 0 375 0,32 6,5 75 76,7
5 0 0 0 375 0,4 65 81,05 80,1
6 -1 +1 +1 25 0,45 5 51,85 518
7 +1 +1 5 0,35 5 73 70,88
8 -1 +1 +1 25 0,45 8 61,53 63,91
9 0 0 0 375 0,4 65 815 80,1
10 +a 0 0 5,85 04 6,5 68 68,43
11 0 0 +a 375 04 9,02 54 53,4
12 0 +a 0 375 048 6,5 743 72,26
13 0 0 0 375 0,4 65 80,5 80,1
14 +a o+ a5 0,45 5 58,02 59,5
15 -1 +1 +1 25 0,35 8 59,06 57,81
16 +1 +1 5 0,45 8 64,98 64,78
17 a0 0 1,65 0,4 65 56,45 55,66
18 0 0 0 375 0,4 65 78,53 80,1
19 0 0 - 375 04 3,98 47,67 47,91
20 +1 - +1 5 0,35 8 65 65,29

Phén tich sw c¢6 nghia ciia cac hé so hoi quy va sw
twong quan cia mo hinh

Phén tich sy co nghia cta cac hé s hdi quy va
su tuong quan cta mo hinh dugc danh gia qua phan
tich ANOVA (Bang 3) ciing nhu cac chi s§ twong
quan (Bang 4). Su c6 nghia cua cac hé sb hdi quy
duoc kiém dinh béi chuin F, véi cac gia tri p < 0,05
cho biét cac hé sb hdi quy 1a c6 nghia.

O bang 3, gia tri phuwong sai cia mé hinh la
2343,32 tuong Gng véi gia tri F cia mo hinh
(Model - F-value) la 89,03, gi4 tri nay cho thdy
mé hinh hoan toan cé ¥ nghia théng ké véi d6 tin

cdy 99,99% (p< 0,0001). Tuong téc cia timg yéu
t6 (dau tho, (NH4)2504 va pH) cling nhu tuong tac
timg cdp cia cac yéu té nay déu co nghia dén sy
tao CHPBMSH trong m6 hinh béi gia tri p < 0,05
(Bang 3). Piéu nay dwgc minh chimg rd hon khi
quan sat bé mit dap ung trén hinh la,1b va lc. Két
qua phan tich ciing cho thy sy lwa chon cac yéu
t6 cling nhu khoang gia tri ciia cac yéu té dé thiét
14p mé hinh 13 phu hop. Chuén F ctia mé hinh &
“sur kh6ng teong thich” 1a 4,51 véi gia tri p > 0,05
chi ra “sy khong tuong thich” ¢ day la v6 nghia va
chi ¢6 10,48% (p = 0,10488) xay ra do nhiéu. Piéu
nay cho thiy qua trinh thiét 1ap mé hinh mé phong
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thyc nghi€ém rt tbt. Su phu hop ctia mo6 hinh véi
thyc nghiém ciing dugc kiém ching bing hé sb
tuong quan bdi R? (R-Squared) & bang 4. G1a tri
R? cang gan 1 thi gia tri thyc nghiém cang gin véi
gia tri dy doan ciia mo hinh, R? = 0,99 ching to

Kiéu Thi Quynh Hoa et al.,

chi ¢6 0,01% tong gia tri cia cac yéu té khong
dugc giai thich bing md hinh. Gia tri Adj R-
Squared va Pred R-Squared & bang 4 kha cao 14n
luot 12 0,98 va 0,92 cho thiy mé hinh mé phong
dang va&i thyc nghiém.

Bang 3. Két qua phan tich hdi quy trong t6i wu héa ham lugng CHDBMSH.

Bac tw Gia tri
Nguon goc Phwong sai do Mean Square Gia tri-F (kha nang>F)
Mb hinh 2343,32 9 260,37 89,03 < 0,0001 Co6 nghia
X1 (pau thd) 197,12 1 197,12 67,39 < 0,0001
X2 (NHa 23,61 1 23,62 8,07 0,0175
X3 (oH) 36,24 1 36,24 12,39 0,0055
XiXo 21,85 1 21,85 7,46 0,0211
XiXs3 23.39 1 23,39 7,99 0,0179
X2Xs3 58,75 1 58,75 20,09 0,0012
X42 587,51 1 587,51 200,88 < 0,0001
X2? 57,19 1 57,19 19,55 0,0013
X3? 1562,29 1 1562,29 534,18 < 0,0001
Sy khéng khéng co
twong thich 22,54 5 4,51 3,36 0,1048 nghia
Bang 4. Két qua phan tich sy phu hop clia mé hinh véi thie nghiém.
Théng s6 Gia tri Thong sé Gia tri
Std. Dev. 1,71 R-Squared 0,99
Mean 67,27 Adj R-Squared 0,98
CV.% 2,54 Pred R-Squared 0,92
PRESS 194,21 Adeq Precision 26,62

Anh huéng cac yéu té lwa chon dén qua trinh tao
CHDPBMSH

Két qua phan tich cac hé s hdi quy va sy tuong
quan cua mé hinh cho thdy anh huwong cua cic yéu
dau thé, (NH4),SO4 va pH dén gia tri ham mong doi
dugc bicu dién theo phuong trinh bac 2 sau:

Y cHpBMSH (E24%) - 276,239 + 50,19X; + 475,43X, + 50,21X3 -

26,44%:X, - 0,912X,X5 + 36,133X.Xs - 4,086X:? - 796,807X,2
-4,627X2  (2)

Trong d6 Ychesmst la ham lwgng mong doi, Xi, Xz, X3 1&n
lwot la gia tri clia cac bién dau thd, (NH4),SO4 va pH.

Theo sb liéu phan tich bang 3, tit ca cac yéu tb
diu thd, (NH4),SO04 va pH déu c6 anh huong dén kha
nang tao CHPBMSH cua chimg C. tropicalis 1214-
BK14 (p < 0,05) trong d6 diu thé 1a yéu t6 co anh
huéng manh nhét v6i gia tri p < 0,0001. Didu nay
con dugc minh chirng bdi sy dao dong manh cua
ham luong CHPBMSH tao ra & mdi budc nhay khac
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nhau cua gi4 tri diu thé & bang 2 va phuong trinh
(2). Ciing trén bang 3, ham luong (NH4)2SO4 va pH
¢6 anh huong 16n d&én qua trinh tao CHPBMSH ciia
ching C. tropicalis 1214-BK 14 thé hién & gia tri p <
0,05. Két qua nghién ctru nay giéng véi nghién ciru
cia Mady et al, (2012), cic ching nim men
Candida wa thich ngudn nito 1a (NHs),SO4, va pH
cling 13 yéu t§ tac dong rit 16n dén qué trinh tao
CHDPBMSH. Tuy nhién, khidc voéi ching C.
tropicalis 1214-BK14, trong nghién ctru cua Mady,
ngudn carbon wa thich dé tao CHPBMSH cao nhét
ctia ching Candida 1a sucrose chir khong phai 1a diu
tho, nguf)n carbon nay thuong duoc ndm men thudc
chi Candida st dung (Mady et al., 2012).

Anh hudng twong tic cia cic yéu t6 dén qua

trinh tao CHPBMSH

Két qua bang 2 cho thdy, gi4 tri ham mong doi
CHDBMSH t6i vu theo md hinh du doan véi chi so6
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nhil hda Ej4 1a 81,05% & cac gia tri tai tam: ham lugng
dAu tho,(NHy), SO4 va pH lan luot 13 3,75 (% w/v), 0,4
(% w/v) va 6,5 (tha tu 1, 3, 5, 9, 13 va 18 trong bang
2). Két qua Hinh la, lb va 1c mo phong anh hudng
tuong tic cua hai yéu t6 dén qué trinh tao CHPBMSH
khi yéu t6 con lai duoc giit & gia tri tai tim.

Anh huong twong tac cua hai yéu t6 dau thé va
(NH4),SO, dén qua trinh tao CHPBMSH khi gia tri
pH duoc giir tai tim (pH 6,5) dugc thé hién & hinh
la va bang 3. Vi gia tri p < 0,0001 (Bang 3) cho
thdy twong tac cua hai yéu td diu tho va (NH4)2SO4
¢6 anh huéng manh dén qué trinh tao CHDBMSH.
Tai gia tri pH ¢ tm, ham lugng CHDBMSH tao ra
v6i chi s6 nhii hoa Ey tir 73 dén 80,5% khi ham
luong dau thé va (NH4):SOs lan lugt nim trong
khoang 3,75 - 5% va 0,32 - 0,48%. Ngoai khoang
nay, ham lrong CHPBMSH tao ra thip hon va giam
dang ké (chi sé nhii hoa Es nhé hon 68 %) khi ham
lwong dau thd nho hon 3,75%.

Hinh 1b va bang 3 cho thdy anh huong twong tac
cua dau tho va pH dén qua trinh tao CHDBMSH khi

g Ly
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CHHEMEH

(NH4)2SO4 dugce gitt on dinh tai tim (0,4% w/v). Su
tuong tac ciia hai yéu td nay anh huéng dang ké dén
su tao thanh CHPBMSH vdi gia tri p < 0,05 (p =
0,0179 (Bang 3)). Ham luong CHPBMSH ting khi
ham luong dau thd ting tir 3,75 dén 5%. Khi ham
lugng déu tho thép hon 3,75% hay cao hon 5% thi
ham lvong CHPBMSH lai giam. Tuong ty véi yéu
t6 pH thi ham luong CHPBMSH duoc tao ra cao
nhit & pH 6,1-6,5. Ngoai khoang pH nay (pH<6,1
hoac pH>6,5), ham lugng CHPBMSH giam, dac
biét giam manh ¢ pH < 5.

Hinh 1c va bang 3 thé hién sy anh hudng tuong
tac ctia hai yéu t6 pH va (NH4),SO; khi yéu t6 dau
thé duogc gitlt & gia tri trung tam (3,75% w/v). Theo
bang 3, trong tac giira hai yéu té ndy c6 anh hudng
16n dén qué trinh tao thanh CHPBMSH thé hién véi
gia tri p = 0,0012. Khi so sanh vdi anh huong tuong
tac ctia cac cip (dau tho- (NH4),SO4 v6i gid tri p =
0,0211) va (dau tho- pH voi gid tri p = 0,0179) thi
cip twong tac (dau thé-(NH4),SO4) anh hudng 16n
nhit dén su tao thanh CHPBMSH vi ¢6 gié tri p 16n
hon ca (p= 0,0012).
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Hinh 1. Bé& mét dap (ng clia ham lwgng CHBDBMSH dwoi tac dong cua dau thd, (NH4)SO, va pH ciing nhuw twong tac cac
yéu t6 nay dau thd va (NH,),SO, (b) dau thd va pH, (c) (NH4):SO, va pH.
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Lwa chon gia tri tdi wu cho qua trinh tao
CHDPBMSH

Nhu vay, sau khi phan tich anh huong cuia tirng
yéu tb va tuong tac cua cac cip yéu td luya chon dén
khi ning tao CHPBMSH cho thiy ham luong
CHDBMSH cao nhat véi chi sé nhii hoa Ezs dao
dong khoang tir 78,11 dén 80,2% vai cac khoang gid
tri tim duoc lan luot 1a dau thé 3,97 - 4,36%,
(NH4)2S04 0,36 -0,43% va pH: 5,93 - 6,9.

Tuy nhién, viéc lga chon diéu kién nudi céy tbi
wu dé chung C. tropicalis 1214-BK14 tao ra ham
luong CHPBMSH cao nhit cin cin ctr vao 30 giai
phap phin mém xéc dinh dugc két hop véi phuwong
trinh (3). Nhu vay, cac gia tri ciia 3 yéu t6 twong tng
voi 6 gia tri cua ham lugng CHDPBMSH theo tinh
toan cta phan mém téi uu xép theo thir ty tir cao
nhét dugc trinh bay trén bang 5.

Bang 5. Ham lwgng CHDBMSH tao ra & cac gia tri t6i wu.

Kiéu Thi Quynh Hoa et al.,

O céc giai phap trén, phin mém DX7 xac dinh
dugc ham luong CHPBMSH tao ra xép xi nhau véi
chi s6 nhii hoa Eaq tir 78,11 dén 80,2 véi ham luong
diu thé tr 3,97 dén 4,36% (w/v), ham luong
(NH4),S04 tir 0,36 dén 0,43% (w/v), gia tri pH tir
5,93 dén 6,9. Tuy nhién, d& khing dinh gi4 tri cta
cac yéu t6 diu thd, (NH4)2SO4 va pH t6i vru ma & d6
chung C. tropicalis 1214-BK 14 tao CHPDBMSH cao
nhét, tién hanh lip lai thi nghiém & cac gia tri tim
dwoc & bang 5. Két qua thi nghiém cho thdy,
CHDBMSH tao ra cao nhat v6i chi s0 nhii hoa Ex 1a
80,2% vdi gia tri cla cac yeu t6 dau tho, (NH4)2SO4,
pH lan luot 14 3,97%, 0,37% va 6,1. Chi sé nhil hoa
Ea4 dat dwoc cao twrong duong v6i mot sé chung nim
men Nocardiopsis sp. B4 da dugc nghién ciu
(Khopade ef al,. 2012). Két qua mot 1an nira cho thay
mo hinh mé phong duoc xay dung hoan toan phu
ho’p v6i thye nghiém, va cac gia tri t6i wu duge phin
mém tinh toan dua ra két qua chinh xac.

STT DAU thd (% WiV ) (NH2)2504 (% wWiv) pH CHDBMSH (E2«%)

1 4,22 0,37 6,48 80,05

2 4,21 0,36 6,9 80,02

4 3,97 0,37 6,1 80,2

3 4,03 0,41 6,7 80,03

5 4,36 0,43 6,45 78,33

6 4,31 0,41 5,93 78,11
““““““““““““““““““““““““ N L. un| Jl uj JJL A\L‘

A B

Hinh 2. Kha néng phan hly dau thé cla ching C. tropicalis 1214-BK14 sau 14 ngay nudi ciy phan tich bang GC-MS (A);

MA&u dbi chirng (chi chira dau thd) phan tich bing GC-MS (B).

Kha ning phan hiy diu thd cua ching Candida
tropicalis 1214-BK14 trong dieu kién toi wu

Dé danh gia kha ning phan hiy dau thd, ching
C. tropicalis 1214-BK 14 dugc nudi trén mai truong
t6i wu v6i pH 6,1, ham lwong dau thd va (NH4),SO;4
dugc bd sung lan lugt 1a 3,97 va 0,37% (W/v).
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Két qua phan tich ham luong va thanh phin diu
thd sau 14 ngay nudi cly chi ra rang hiéu qua phan
hity dau thé tong s cia chung C. tropicalis 1214-
BK 14 dat 89,8%. Bén canh do, hiéu qua phan hiy n-
alkan tir C1o dén Cy; dat tir 80,47 dén 98,58%. Két
quéa phan hay diu thé cua chung C. tropicalis 1214-
BK 14 cao ¢6 thé 1a do lua chon dugc diéu kién i
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uu thanh phin moi truong va didu kién nudi ciy phu
hop. Zhang et al., (2011) cling da chiing minh duoc
vai tr6 cia CHDBMSH ramnolipids trong qué trinh
phan hay hydrocarbon téng sb c6 mit trong dét 6
nhiém vé6i hiéu dat 86,97% (Zhang et al, 2011).
Kha ning phan huy dau thd cua chung nim men
Pseudozyma putida bing CHDBMSH do chung tao
ra cling da dugc minh ching badi Sajna et al., (2015).
Tuy nhién, mach hydrocacbon ma chung nay phan
hiy duwoc 14 Cio dén Ca; ngén hon so véi mach
carbon ma chiing C. tropicalis 1214-BK14 phan huy
dugc trong nghién ciru ndy (Sajna et al., 2015).

KET LUAN

Bang phuong phép quy hoach thuc nghiém sur
dung bé mit dap ng trong m6 hinh tdi uu bac 2,
dudi sy hd tro cua phan mém tin sinh DX7, két hop
cac thi nghiém thuc nghiém véi cac yéu td duge lya
chon 1a dau tho 2,5-5% (w/v); (NH4)2SO4 0,35-
0,45% (w/v) va pH 5-8, da phan tich dugc sy phu
hop gitta mé hinh t6i wu véi thyc nghiém véi hé sb
twong quan R? dat 0,99. Tir sy phu hop ctia m6 hinh
v6i thue nghiém, d3 xac dinh dugc cac gid tri tdi uu
la dau tho, (NH4),SO4, pH 1n luot 1a 3,97% (w/v),
0,37% (W/v) va 6,1. Trong diéu kién t6i wu ndy, ham
Ivgng CHPBMSH tao ra voi chi s6 nhu hoa E»4 dat
80,2%, dong thoi ham luong dau thd tong sb va n-
alkan tir C1o dén Cq3 duoc phén huay 14n luot 12 89,8%
va 80,47 - 98,58%. Két qua mot 1an nita khing dinh
phuong phap quy hoach thuc nghiém la cong cu hitu
hiéu trong viéc x4c dinh cac gid tri tdi vu cho qua
trinh sinh tong hop CHPBMSH cho ching nim men
nghién ctru.

Loi cdm on: Cong trinh nay duoc thuc hién voi su
hé tro vé kinh phi ciia phong Vi sinh vt dau mé,
Vién Cong nghé sinh hoc, Vién Han lam Khoa hoc
va Cong nghé Viét Nam.
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OPTIMIZATION OF BIOSURFACTANT PRODUCTION FOR ENHANCED CRUDE-OIL
DEGRADATION BY A CANDIDA TROPICALIS 1214-BK14 ISOLATED FROM WHITE

TIGER OILFIEL - VUNG TAU, VIETNAM

Kieu Thi Quynh Hoa, Nguyen Thi Yen, Dang Thi Yen

Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARRY

Biosurfactants are amphiphilic molecules with effective surface-active and biological properties applicable
to replace synthetic surfactant in petroleum industry. Interest in microbial surfactants has been steadily
increasing in recent years, as they have numerous advantages compared to chemical surfactants including a
lower toxicity, better environmental compatibility and effective properties at extreme temperature, pH levels
and salinity. A crude oil-degrading yeast strain (C. 1214-BK14) was selected among the isolated strains as a
potential biosurfactant-producer from producing oil wells at White Tiger oilfield because of its ability to
produce biosurfactant using crude oil as a sole carbon source. An emulsification index (E24%) of 57% was
obtained initially by Candida tropicalis 1214-BK14 in previous study. Therefore, the optimization of
biosurfactant production of this strain for enhanced crude oil degradation was carried out based on central
composite design and analyzed using response surface methodology (RSM). The biosurfactant production
process was investigated as function of three independent variables: crude oil (2.5-5 % w/v), (NH4)2SOs (0.35-
0.45% wi/v), and solution pH (5-8). RSM analysis showed that the optimum condition for the biosurfactant
production by C. tropicalis 1214-BK14 were 6.1, 3.97% (w/v) and 0.37% (w/v) for pH, concentration of
carbon (crude oil) and nitrogen substrate ((NH4)2S04), respectively, with the emulsification index measured in
the conditions was 80.2%. The total crude oil and Cio-Cs3 alkanes degradation efficiency by this strain
estimated using GC/MS were 89.8% and 80.47-98.58%, respectively. These results revealed that the strain
Candida tropicalis 1214-BK14 exhibited a tremendous potential for contaminated-crude oil degradation and

microbial enhanced oil recovery (MEOR).

Keywords: Biosurfactant, yeast, crude-oil, response surface methodology
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