TAP CHI SINH HOC 2014, 36(3): 360-366

DOI:  10.15625/0866-7160/v36Nn3.5976

TOI UU HOA MOI TR UONG TAO CHAT HOAT HOA
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TOM T AT: Vi haat tinh sinh ¢ vuot troi nhue kha nang nhi héa cao, gim src cing bé mat, diac
tinh khang u vatiéu chinh mén dich, chit hoat héa & mit sinh loc (CHHBMSH) r vi khuin
thudc chi Rhodococcusgay cang thu hutusquan tam nghiénaw caa cac nha khoad trén th
gii. Viéc tim ra quy trinh & uwu cho sinh éng hyp chadng & lam &ng tiém ning tng ding
CHHBMSH tr Rhodococcusrong cac nganh céng nigméi nhu tai tao moi tirong king phrong
phap sinh bc, y sinh hc... Trong bai b4o nay, ching tdi dung phrong phap B mat dapung dé
t6i wu héa thanh gn méi trong to CHHBMSH dia ching Rhodococcus rubefD2 dra vao 3
yéu t c6 anh hrong manh nhit &&n quéa trinh sinhdng hyp CHHBMSH: ham ong diu DO,
NaNO; va pH. Két qua phan tich B mat dap ung cho thy, ching TD2 c6 ki ning to
CHHBMSH cao nhit trong méi trrong i wu chra 5,7% (v/v) du DO; 3,3 g/l NaN@va pH 8,3.
Trongdiéu kign mai trong nay, cling TD2 0 30,1 g/l CHHBMSH th; &p 2,23 &n so \6i moi
truong chra i wu (13,5 g/l) sau 5 ngay. & qua nghién ¢u da ch ra ring phrong phap B mit
dap ung c6 héu qua cao trong ic i uu héa mdi trong nudi dy tao CHHBMSH dia ching
Rhodococcus rubéfD2 phan4p tai ven bén Viét Nam.

Tir khéa: Rhodococcyshit haat hoa & mat sinh ke, phrong phap B mit dap ing, Hi vu moi

truong.

MO DAU

CHit haat hoa & mat sinh hoc 1a cac cht co
hoat tinh B mat dwoc tao ra dr6i dang ngai
bao hdc mot phan gin voi mang € bao i
nhiéu lodi vi sinh vt nhue vi khudn, im men va
nam moc. Do du tricda cing, khéngdoc va cé
kha nang tr phan liy sinh k¢, CHHBMSH
ngay cangiugc ung ding trong nhéu linh wrc
nhu: cong nghép dau khi, xr ly moi traong, y
duoc, my phim va cong ngltp ché bién thirc
an [5, 9, 13].

Vé mit cau tric héa he, CHHBMSH dugc
tao ra Wi vi khuan thuwc chi Rhodococcus
thuong la trehalose lipid o acid béo thfc
nhém glycolipid [6, 10, 11]. NBu nghién é¢u
da cH ra fang, chdng c6 u qui cao lon so \6i
CHHBM hoa tyc trong véc lam gam src cang
bé mat (gitra chit long va khong khi) va gm
sac cing B mat gira 2 chit (chat long-chit
long; chit long-chit ran) [11, 12]. Ngay cang
nhiéu sin prim CHHBMSH 1ir cac loai thac
chi Rhodococcustugc cong b cé tém ning
ung ding trong cac nganh céng nfpidic biet
trong cdng nglip dau khi va xr ly méi treong
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[4, 12]. Piéu nayda giap CHHBMSHduoc tao
ra tr Rhodococcusié dang xam nép vao th
truong. Tuy nhién, & ngai 1on nhit cua viéc
thwong mai hoa ching 1a K suit Ién men 4n
phim con thp, din dén gia thanh & phim cao.
Do d6, & san xuit & quy mé bn, viéc nang cao
hiéu stit tao CHHBMSH tr Rhodococcuda
can thiét. Mot trong cac phong phap Hu qua
c6 thé dat hiéu suit tao CHHBMSH cao lada
chon mai trong nuéi @y thich kyp va i wu
héa thanh pin méi trrong cho 1&n men. Trong
khi phrong phap nghiéntw 1 yeu 6 tai 1 thoi
diém khéng xaatinh dugc sr tacdong qua i
giira cac $u t bién thién @a thanh phn moi
truong nudi dy dé du doandiéu kién thuan loi
nhit cho sinh trong va 4o sin pkim oia vi
sinh \at thi phrong phap B mat d¢ap ung da
khic phic duoc nhroc diém do6 [15]. V&i wu
diém 1& c6 ti tim dugc diéu kién i wu nhit
cho sinh éng hop sin pham tr mot S5 thuc
nghiém trong dbi nho, phrong phap nay ngay
cang dugc ung ding ©Bng rai dé toi wu hoda
thanh pln méi tirong .o CHHBMSH fr vi
sinh \at [1, 3, 8, 14, 15]. Trong bai bao nay,
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ching tdi xaaiinh diéu kién méi trong Hi wu
dé nang cao ku qua sinh tng hyp CHHBMSH
cia ching Rhodococcus rubefD2 phén 4p tr
ven bén Viét Nam king phrong phap B mat
dap ung. bay la phrong phapda dugc cac tac
gia sir dung pto bién trén ti& gioi nhim nang
cao kh ning sinh éng hyp CHHBMSH tr mot
s6 ching vi khiin nhr: Rhodococcusspp.
MTCC 2574 va Rhodococcus erythropolis
MTCC 2794 [14, 15].

Sau khi nghiénieu anh hrong aia cac yu
t6 méi tnrong nhr: ngwdn carbon, ngdn nito,
nhiét d6, pH va mng do NaCldén kha ning tao
CHHBMSH aia ching TD2 [10], chdng tdida
chon 3 yéu t anh hrong manh nHit dén qua
trinh sinh éng hyp CHHBMSH la ngdn
carbon, ngén nito va pHdé téi wu thanh phan
moi treong. DAy ding la cac yu tb dadugc mot
s6 nghién &u ching minh céanh hrong manh
dén qué trinh 40 CHHBMSH aa vi khiin [7,
15]. Két qua thuduoc caa bai bao &la o so dit
lieu cho véc nang cao Ku suit tao
CHHBMSH tir ching Rhodococcus rubefD2,
g6p phin giam chi phi cho 1én menis praim.

VAT LI EU VA PHUONG PHAP NGHIEN CUU

Vit lidu 1a ching vi khiin Rhodococcus
ruber TD2 c6 khi ning o CHHBMSH phan
[ap tr nuéc 6 nhém ddu ven bén Ving Tau,

nam trong [ sru tap vi sinh \it bién aia phong
Vi sinh vat dau mo, Vién Céng ngh sinh hc.

M@i truong vadiéu kién nudi dy: ching vi
khuin TD2 duoc nudi trong binh tam giac &h
tich 500 ml ¥i 100 ml mdi trong khoang Gost
9023-74 b sung 5% du DO, tc d6 lic 200
vong/phuts nhiét do 30°C dé danh gia ki ning
tao CHHBMSH. Thanh pin mdi tirong gom
c6 (g/l): NaHPQ, 0,7; KH,PO, 0,3; NaNQ 2;
MgSQ, 0,4; NaCl 10; pH 8.

Phwong phap

Tach chét CHHBMSH thd [2]: Ly tam
dich nudi dy téc d6 6.000 rpms 15°C trong 15
phatdé loai bo té bao. Sawld, dung HCI 1Ndé
ha pH dich nudi dy xudng 2 vau ¢ 4°C trong
24 giv. TAc ding aia nhét @6 va pH lam dch
nudi dy c6 st phan pha it rd. Pha trén la
CHHBMSH va pha déi la dich nudi dy. St
dung preu chiét dé thu i pha trén va lam kho
san phim bing thiét bi c6 quay chan khéng
50°C. Can $n phim CHHBMSH thé thudugc.

Téi wu héa moi twong tgo CHHBMSH
bang quy harch thirc nghigm: Xac dinh mjt s
yéu 6 anh hrong king cach & _dung quy hach
tryc giao ddi xing cho 3 gu t: dau DO,
NaNO; va pH, ndi yéu t tién hanh 4i cac mic
(-1, 0, +1) nlr bang 1. Quy hach thyc nghém
gém 20 thi nghim v6i ham mc tiéu 1a ham
lugng CHHBMSH 80 thanh ().

Bang 1.Gi4 ti ma héa ta cac yu t6 thuc nghém
Bién Ky hi¢u DPon vi 1 0 +1
Dau DO Xa % (VIV) 3 5 7
NaNG; Xz g/l 2 3 4
pH Xa 7 8 9

Xt ly sb liéu thee nghém bing pHin mém
thong ké Design-Expert 7.1 (Stat-Ease,
Minneapolis, Hoa K) d phan tich cac hsb
quy hdi, bé mit dapng va i uu hoa i thuat
toan ham mongoi.

KET QUA VA THAO LUAN

Quy hoach thwc nghiém nghién aru tac dong
cia 3 yeu to modi trwong den kha ning tao
CHHBMSH ctua chiing TD2

Tur két qua nghién &u tac dong aia trng

Incyéu 6 diu DO, NaNQ va pH ($ liéu khong

dua ra ¢ day), dra vao pAn mém DX 7.1,
ching t6i thét Iap md hinh nghiént tacdong
cia 3 y¥u td dén kha naing ho CHHBMSH @ia
chang TD2. Plan mém da dua ra mé hinh gm
20 thi nghém cho 3 $u t anh hrong Wi ham
muc tiéu 1a ms Tién hanh thi ngkim va tinh
toan hamiong mys tao thanh, thutuoc két qua
nhu bang 2.
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Bang 2.C4c thi nghim tién hanh va & qua thuduoc

STT DO % (v/Vv) NaNQ (g/l) pH Ms (9/1)
1 5,00 3,00 8,00 28,3
2 5,00 3,00 8,00 27,8
3 7,00 4,00 9,00 19,8
4 3,00 4,00 9,00 15,3
5 3,00 2,00 7,00 8,5
6 3,00 4,00 7,00 10,5
7 3,00 2,00 9,00 8,2
8 5,00 3,00 8,00 28,7
9 5,00 3,00 8,00 27,9
10 5,00 3,00 8,00 27,7
11 5,00 4,23 8,00 22,4
12 5,00 3,00 6,77 17,9
13 5,00 3,00 8,00 29,7
14 7,00 2,00 7,00 5,8
15 5,00 1,77 8,00 16,4
16 2,54 3,00 8,00 13,1
17 5,00 3,00 9,23 24,8
18 7,46 3,00 8,00 14,8
19 7,00 2,00 9,00 12,8
20 7,00 4,00 7,00 8,3
Bang 3.Két qua phan tich Bi quy-ham irong CHHBMSH to thanh
Théng $ Phrong sai Chén F Gia ti p (kha nang > F)
Model 139,51 119,10 < 0,0001
A —ndngdo DO 3,59 3,06 0,1106
B — Nong d6 NaNQ; 61,22 52,26 < 0,0001
C-pH 89,92 76,76 < 0,0001
AB 0,020 0,017 0,8986
AC 24,50 20,92 0,0010
BC 11,52 9,83 0,0106
A? 408,63 348,84 < 0,0001
B? 136,25 116,32 < 0,0001
c? 74,25 63,38 < 0,0001
Khéng trong thich 1,77 3,07 0,1216

Phan tich $ ligu qua phin mém théng k& (Lack of fit) caa mé hinh la 3,07 (p=0,1216)
Design-Expert 7.1 cho thiy md hinh hoan toanutng thich i
Két qua thudugc tir 20 thi nghém néu trong  thuc nghém. He s twong quan bi (R-Squared)
bing 2 duoc dua vao phn mém théng ké i@ mo ,hlnh ’Qng 0,9908 choqﬁy mo hinh mo
Design-Expert 7.1t danh gia s phii lyp va co  Phong dung \6i thuc nghém (bing 4). Nhr vay
nghia aia mo hinh. § c6 nghia aia cac k s va  Kha nang ko CHHBMSH aia ching TD2duoc
su thiching aia mé hinhduoc tién hanh Bing  Pi€u dien bang m6 hinh be 2 nhr sau:
phan tich Bi quy (bing 3). Chdn F dia m6 mys = -269,47489 + 14,52331*A + 22,16844*B
hinh 1a 119,10 cho fly mé hinh hoan toan c6 y+  53,02385*C  +  0,025000*A*B  +
ngha thbing k& i do tin cy 99,99% 0,87500*A*C + 1,20000*B*C — 2,13130*A-
(p<0,0001). Chén F cho g khong trong thich  4,92286*E — 3,63394*C
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Hinh 1.Bé mat dap tng aia ting cip cac yu t anh hrong dén kha ning ko CHHBMSH aa
ching TD2; (a): Hamutgng DO (%v/v), hamuiong NaNQ (g/l) thaydsi va pH & dinh; (b): Ham
luong DO (%v/v), pH thaytéi va ham trong NaNQ (g/l) 65 dinh; (c): Hamrong NaNQ (g/l), pH
thayddi va ham irong DO (%v/v) & dinh.

Bang 4.Két qua phan tich g phu fyp cia céc Khi giai bai toan éi wu ham irong

yéu to CHHBMSH thu dugc tr méi treong nubi @y
- - — chang TD2 king cach chp muc tiéu theo thit

Thong & Gia ti toan “ham mongioi” bai phin mém Design-
R-Squared 0,9908 Expert 7.1da timdugc 39 plwong an (ling 5).

Trong d6, phrong &n éi wu nhit cho ching

Adj R-Squared 0,9824 A 0.
) rosguare ' TD2 ta0 CHHBMSH 6i da theo md hinhdgt

Pred R-Squared 09581 28 1g/l) 1a plrong 4n § 34 Wi cac yu tb moi

Adeq Precision 29,169  truong: 5,7% DO; 3,39/l NaN¢va pH 8,3.

Bang 5.Két qua chay kiém tra mé hinh ga thift toan i uu

STT DO % (v/v) NaNQ (g/1) pH s (g/1)
1 5 3 8 27,3
2 7 4 7 7,9
3 3 2 9 7.8
4 7 2 9 12,3
5 3 2 7 8
6 7 4 9 19,6
7 3 4 9 14,8
8 7 2 7 5,5
9 3 4 7 10,2
10 5,6 2,5 7,2 20,3
11 5,2 2,4 7.5 22,6
12 5,8 3,5 7,2 21
13 5,5 2,1 8,3 21,7
14 3,7 3,3 8,9 23,1
15 5,9 3 8,7 26,9
16 6,9 2,3 8,1 16,9
17 4,9 2,7 8,5 26,6
18 5,8 3,6 7.9 25,9
19 4,2 3,5 8,1 26,1
20 3,8 2,8 8 23,8
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21 52 2,8 7 20,7
22 4,7 3,9 7,9 25,3
23 6,9 3,2 7,1 13,8
24 6,2 2,3 7,6 19,2
25 6,7 3,3 8,5 23,9
26 3.9 2,7 8,2 24
27 3,4 2,3 8,5 17,3
28 4,7 4 7,4 21,4
29 6,7 2,8 7,2 15,9
30 5,6 3,7 8,7 27,2
31 52 2,4 7,3 21,2
32 5,6 2,3 8,5 23,5
33 3,3 2,3 7,5 16
34 5,7 3,3 8,3 28,1
35 6,1 3,7 8,9 25,9
36 4,1 3,3 8,2 26,1
37 3,9 4 8,8 22,5
38 4,6 2,7 8,7 25,9
39 52 3,1 7,5 25,5

Do phrong phap B mat dap ing dugc thiét  toandua ra trong bng 5. Ching téda hya chon
lap dwa trén ndt SO luong hiru han céc thee cac phrong an 6 1, 15, 17, 30 va 34é tién
nghiém, din dén c6 nhing diém khéng pln  hanh thrc nghém vi sy thaydéi cua 3 Yu t6
anh ding gia tf thuc cia ham mc tiéu. Dé moéi tredng Wi ham muc tiéu la ms Saudo,
kiém tra tinhdingdan cia phrong phap, ching tién hanh so sanhgncia thrc nghBm véi mps
t6i tién hanh kém chring bing thrc nghém tai  theo ly thuyt (bang 6).

5 diém i vu bat ky tir 39 phrong an ma thit

Bdng 6.So sanh & qua tinh to4n theo mé hinh vauit nghém
Phrong &n DO (%v/v) NaN©(g/) pH  my(g/l) (md hinh) g (g/l) (thyc nghém)

1 5 3 8 27,3 28,6
15 59 3 8,7 26,9 27,6
17 4,9 2,7 8,5 26,6 27,1
30 5,6 3,7 8,7 27,2 28,2
34 5,7 3,3 8,3 28,1 30,1

Két qua ¢ bang 6 cho thy, sr sai khac @ trén G hai mdi teong, ham kong CHHBMSH
mys theo plwrong trinh éa mé hinh va tirc ting nhanh vadat gia ti cuc dai sau 5 ngay.
nghiém trong d6i nho. Piéu nay cling © sy Trong d6, ham frong CHHBMSH @c dai trén
tinh toan éa mé hinh va tirc nghém trongdéi  MTTU (30,1 g/l) cao bn 2,23 in so i
thong nkit. Chiing toi ra cton gia ti ma thét  MTBD (13,5 g/l) (hinh 3). Nh vy, s dung
toandua ra bao gm: 5,7% DO; 3,3g/l NaN® phuong phap B mit dap ung trong 6i uu hoa
va pH 8,3 la gia trtdi uu nhit cho ki ning o thanh plin méi trong nudi dy d& nang cao
CHHBMSH aia ching TD2. hiéu qua tao CHHBMSH @a ching TD2 nt
cachdang K. Phrong phap nay ing da duoc
Mutalik et al. (2008) [15] apuhg thanh cbng
trong véc lam &ing kh ning to CHHBMSH
cta ching Rhodococcusp. MTCC 2574 [én 3,4
lan so \6i bandau.

Khi nuéi ciy chung TD2 trén hai méi
trudng bao ¢m: mai trong bandau (MTBD)
va mai trong Hi uu (MTTU) ¢ diédu kién nuoi
lic 200 vong/phat, 3 trong 8 ngay cho fy,
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——MTBD

—m—TTU

Ham lrony CHHBMSH (/)
o
=

Thiri gian (ngay)

Hinh 2.Ham kong CHHBMSH do ching TD2
tao ra trén MTTU va MTBD

KET LUAN

Bing phrong phap b mat dap ung, da tim
dugc thanh phn moéi trong ©i wu cho cling
TD2 tao CHHBMSH ¢m: 5,7% (v/v) DO;
3,30/ NaNQ; 0,7g/l NaHPOy; 0,39/l KH,POy;
0,49/l MgSQ va pH 8,3. Khi nudi &y chung
TD2 trén mdi teong ®Hi wu, ham iong
CHHBMSH thédat 30,1g/l. Ham kong nayd
giéi han sai $ cho phép sodi gia tri mé hinh
du doan (28,1g/l). So & méi tredng bandau,
mdi trrong ©i wu dd ting héu qui tao
CHHBMSH aia ching TD2 lén 2,234n.

Loi cam on:Cong trinh nayduoc thuc hién Voi
sy hd trg vé kinh phi @iadé tai doc lap cip Nha
nuéc ma  DTDL 2008 T.02.
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MEDIUM OPTIMIZATION FOR BIOSURFACTANT PRODUCTION BY
Rhodococcus rubefD2 USING RESPONSE SURFACE METHODOLOGY

Vuong Thi Nga, Kieu Quynh Hoa, Tran Dinh Man,|Lai Thuy Hien

Institute of Biotechnology, VAST

SUMMARY

With the advanced properties such as excellentsfyinlg activity, reducing surface tension, antitum
and immunomodulatiorRhodococcudbiosurfactants have attracted a great deal ofastdrom biologists
community. Development of optimized procedures foeir biosynthesis would increased application
potentials of Rhodococcus biosurfactants in new advanced technologies, sash environmental
bioremediation, biomedicine, etc. The goal of tetady is to determine the medium optimization for
biosurfactant production birhodococcusuber TD2 using response surface methodology (RSM)dbase
changes of medium component: diesel oil (DO), Ngi@d pH. All of three factors were the most sigrafit
influences on its biosurfactant biosynthesis. RSMlgsis showed that the highest biosurfactant prticiu
was achieved with medium containing 5.7% (v/v) X8 gL* NaNO; and pH 8.3. In this condition, strain
TD2 produced maximum yield of crude biosurfactavitich was 30.1 gt after 5 days. This value was 2.23-
fold higher than before medium optimization. Theéadshowed that RSM was highly efficient in optimgi
biosurfactant production Byhodococcus ruberD2 isolated from coastal zone of Vietnam.

Keywords: Rhodococcubiosurfactant, response surface methodology, unediptimization.
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