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MO DAU

Déau mo 13 ngudn nhién liéu quy gop phan quan trong vao su ting truong
kinh té ctia nudc ta. Tir khi dugc phat hién dén nay, dau mo da duoc ing dung
rong rai trong doi song ciing nhu hoat dong san xuit cong nghiép. Tuy nhién,
bén canh nhitng loi ich ma diu moé dem lai, hién tuong tran dau do va cham tau
ché dau va su ¢ chay nd, ro i gian khoan 1a nguyén nhén chinh khién cho tinh
trang 6 nhiém dau ngay cang nghiém trong. O nhiém dau di va dang 13 van dé
mang tinh toan cdu, gdy anh hudng khong nho ti méi trudng sinh thai va stc
khoe con ngudi. Do d6, song song véi viée khai thac sir dung ngudn tai nguyén
dau moé mot cach hop 1y thi viéc xu Iy méi truong 6 nhiém dau nham duy tri
mot hé sinh thai bén viing hién 1 van dé cip thiét khong chi riéng ddi voi Viét
Nam ma con & cic qudc gia co trir lwong ddu mo 16n trén thé gidi.

Hién nay, c6 nhiéu phuong phap dugc Gng dung nhim khic phuc tinh
trang 6 nhiém dau nhu phuong phap vt 1y/co hoc (chon lap, ...), héa hoc (st
dung chat phan tan, chét keo ty, dong rin) va sinh hoc (phan hity hydrocacbon
dau mo bai vi sinh vét). Mic du phuong phap vt Iy/co hoc va héa hoc mang lai
nhimg hiéu qua nhat dinh nhung cac phuwong phap nay cé chi phi xur 1y cao do sir
dung hoa chét, vat liéu dat tién dong thoi gay ra 6 nhiém thr cAp cho méi trudng.
Do do, viéc img dung cac phuong phap sinh hoc, dac biét 1a phuong phap xu 1y 6
nhiém dau bang vi sinh vat (VSV) phan hity dau c6 kha ning tong hop chat hoat
dong bé mit sinh hoc (CHPBMSH) ngay cang thu hut duoc cac nha nghién ciru
trong va ngodi nudc boi nhitng vu diém nhu gia thanh phu hop, xtr 1y triét dé,
khong gay 6 nhiém thtr cdp, an toan va than thién véi moi truong.

Chét hoat dong bé mat sinh hoc ¢6 nguén géc tr VSV (vi khuén, nAm men,
nam méc, xa khuén), trong khi chat hoat dong bé mat téng hop dugc tao ra
thong qua cac phan tng héa hoc hiru co. Véi dic tinh wu viét nhu hoat dong bé
mat, tinh nhii héa, 6n dinh, ¢ thé chiu dugc méi trudng khic nghiét, khong doc
hai va kha ning phan huy sinh hoc, CHPBMSH tong hop bdi VSV an toan va
than thién v&1 moi truong. Bén canh viée tim kiém céc chiung VSV néi chung va
vi khuan néi riéng c6 kha ning tong hop CHPBMSH thi viéc xac dinh thanh

phan hoa hoc va tinh chat cia cac CHPBMSH c6 vai trd hét sttc quan trong.
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Béi trén co s& d6 c6 thé du doan co ché tac dong cua cac chét nay, tir d6 dua ra
gidi phap st dung ching hi€u qua.

Muc tiéu ctia nghién ctru nay 1a (1) phan 1ap va lua chon chung vi khuan
c6 kha nang tong hop CHPBMSH va lam giam stc cang bé mat trén ngudn co
chat hydrocacbon dau mo (dau thd); (2) Lén men, tach chiét CHDBMSH tur
ching vi khuan lya chon; (3) Nghién ctru phan tich thanh phﬁn hoa hoc va tinh
chat cia CHPBMSH tach chiét duoc; (4) Panh gia kha ning phan huy
hydrocacbon dau mé ciia chung vi khuan c6 kha niang tong hop CHDPBMSH

duoc lua chon.



CHUONG 1: TONG QUAN NGHIEN CUU

1.1. O NHIEM HYDROCACBON DAU MO

1.1.1. Tinh hinh 6 nhiém hydrocacbon diu mé trén thé giéi

Céc vy tran dau gay 6 nhiém do chay nd, ro ri gian khoan, cac nha may loc

hoa dau va cham tau ché dau dang ngay cang trd nén phd bién trén toan cau.
Nhitng su c6 16n nhu tham hoa dau trén bién Exxon Valdez (1989) [1] hay

Deepwater Horizon (2010) [2] khong chi gdy ton that ning né vé kinh té ma con

anh hudng ti€u cuc dén strc khde con nguoi, dong thuc vat va moi trudng bién.

Nam 2018, sy c6 va cham nghi€ém trong cua tau chd dau Sanchi cia Iran ¢ gan

cang Thuong Hai dd l1am tran hon 100 000 tan dau ra bién dé lai phan xéc tau

bdc chay dir doi trong khoang thoi gian mot tudn. Theo bao céo ghi lai, hé qua

cua su c¢0 nay gay anh huong truc ti€p dén doi song ctua khong it cu dan trong

khu vuc noi bi 6 nhi€ém dau tran, dac bi¢t 1a mdt vai hon ddo & phia nam Nhat

Ban [3]. Cac su ¢d tran dau 16n trén thé gidi dugc liét ké o Bang 1.1.

Bang 1.1. Cac sy cb tran dau 16n theo théng ké cua Hiép hoi cac chil hang cho

dau qudc té (ITOPF)
Luong
STT Tau ché dau Nam Dia diém xay ra tai nan dau | TLTK
(tan)
1 Amoco Cadiz 1978 | Ngoai khoi Bretagne, Phap | 223 000 | [4]
. Ngoai Tobago,

2 Atlantic Empress 1979 o 287000 | [5]

Tay An
' Ngoai khoi Vinh Saldanha,

3 | Castillo De Bellver | 1983 . 252000 | [6]
Nam Phi

4 Exon Valdez 1989 Vinh Alaska 38 000 [1]

700 hai 1y ngoai khoti
5 ABT Summer 1991 260 000 | [7]

Angola




N gian khoan khai
6 | thac dau Deepwater | 2010 Vinh Mexico 500 000 | [8]
Horizon
. Ngoai khoi Thuong Hai,
7 Sanchi 2018 X 113000 | [9]
Trung Quoc
8 China 2018 | Bién phia dong Trung Quéc | 142 857 | [10]
. B& bién phia dong nam cua
9 Mauritius 2020 . 3392 [11]
Mauritius

1.1.2. Tinh hinh 6 nhiém hydrocacbon diu mé tai Viét Nam

Viét Nam 1 quéc gia c¢6 nén cong nghiép dau khi phat trién. Viéc khai
thac, van chuyén va loc hoa diu mo dit ra nhitng thach thirc vé an toan mdi
truong. Nam 2012, theo thong ké ciia hang dau khi BP, Viét Nam 1a mot trong
nhimg qudc gia co trir lwong dau moé dung thir 2 khu vuc Pong A. Vi trir luong
dau mo 16n, nganh cong nghiép khai thac va ché bién dau mo cua nudc ta da
dong gop 18,3% tong thu ngan sach qudc gia. Tuy nhién, nhiing hoat dong khai
thac, loc hoa dau di va dang tac dong ti€u cuc dén moi truong sinh thai. Hién
tuong tran dau do va cham tau ché dau va su ¢b chay nd, ro ri gian khoan la

nguyén nhan chinh khién cho tinh trang 6 nhiém dau ngay cang nghiém trong.

T L e 4 3 Ui -
Hinh 1.1. Nguoi dan tinh Ba Ria - Hinh 1.2. Su ¢6 tran dau tai khu vuc
Viing Tau thu gom dau von cyc bo bién tir Bén pha Got dén Bén cang

s6 3, Cang qudc té Lach Huyén [12]

Nim 2017, Theo théng ké ctia Cuc Kiém soat tai nguyén va Bao vé moi
truong bién, hai dao, khoang 200 triéu tan dau duoc van chuyén hang nam qua

cac vung bién ngoai khoi Viét Nam tir Trung Dong téi Nhat Ban va Triéu Tién




[13]. Cac hoat dong thim do, khai thac va van chuyén dau gdy anh hudng

nghiém trong t&1 stc khde con nguodi, dong thuc vat va hé sinh thai bién. Dau

tran trén bién theo séng gid, thuy triéu trdi dat vao bd gay 6 nhiém moi truong

dat/cat/tram tich, nudc, nudc ngdm, anh hudng truc ti€p dén sinh vat bién, céac

nganh kinh té bién nhu du lich, thuy hai san & cac dia phuong chiu anh hudng

truc ti€p cua tai nan tran dau. SO li€u cac vu tran dau da dugc Cuc Moi truong

thdng ké dugc thé hién & Bang 1.2.

Bang 1.2. Théng ké cac vy tran dau 16n ¢ Viét Nam

Luong dau tran

Su c6 tran ddu | Thoi gian | DPia diém Xay ra sy cd (t‘ ) TLTK
an
Tau van tai .
_ 10/1994 | Cat Lai 1500 [14]
Neptune Aries
Tau van tai ) .
Vinh Ganh Rai, Ba
Formosa One va 09/2001 ) N . 750 [15]
_ Ria — Ving Tau
Petrolimex- 01
Tau van tai Hong N .
03/2003 | Viing Tau 600 [16]
Anh
Tau van tai Ha .
) 12/2007 | Quang Ngai 173 [17]
Ldc 08
Tau van tai
. 12/2010 | Ly Son 180 [15]
Hoang Son South
Tau van tai Duc
. 08/2017 | Thanh Hoéa 18 [18]
Cuong 06
Tau van tai )
. 11/2019 | Ha Tinh (Chua xac dinh) | [19]
Nordana Sophie
Tau van tai PNa <
01/2021 | ba Nang 4 [20]
0607
A Bén pha Got — Hai o
Dau tran tr61 dat 02/2023 (Chua xac dinh) | [12]

Phong




1.2. THANH PHAN HOA HQC CUA DAU MO

Dau mo hay dau thé 1a chat hitu co long, ddm dac, sdnh, mau nau hodc nga
luc ton tai trong cac 16p dat da trong vo Trai Pat. Dau moé 13 mot hdn hop rat
phtrc tap cua hang tram cAu tir khac nhau. Mdi mot loai dau mé duoc dic trung
boi cac thanh phan riéng, song vé ban chit, ching déu c6 cac hydrocacbon 1a
thanh phan chinh, chiém 60 dén 90% trong lugng trong dau. Tat ca cac loai
hydrocacbon déu co mit trong dau mé, trir olefin Theo tai liéu ctia Vién hoa dau
Lién bang Nga (1986), thanh phan co ban ciia ddu mé gém co6: Hydrocacbon
mach thang (30-35%), hydrocacbon mach vong (25-75%) va hydrocacbon thom
(10-20%). Bén canh dé con c6 nhitng hop chit phi hydrocacbon nhu cac hop
chat chua luu huynh, oxy, nito, co kim, nhya va asphanten. Cac hop chét chira
oxy (cac axit, keton, rugu), cac hop chét chua nito (furol, indol, carbazol), cac
hop chét chira lvu huynh, hop chit cao phén tir (hic in, bitum) va cac nguyén td
vi luong. Cac nguén dau mo khac nhau, tuy khac nhau vé thanh ph?m hoa hoc,
nhung thanh phan nguyén t6 lai gan giéng nhau. Trong d6 thanh phan chinh 13
cacbon chiém 83-87% va hydro chiém 11-14%. Ngoai ra con c6 mot s nguyén
t6 khac nhu oxy chiém 0,05-1.0%, nito chiém 0,001-1,8%, luu huynh chiém
0,1-7% va mot sb nguyén td khac voi ham luong rat nhoé nhu halogen, niken,
vanadi, volfram [21].

Ciic hyp chiit
hﬂ'u o

Ciie by ehii Ciic hyp chiit
Vil Ci hiru o
{Na*Ca™.CF) {Ni, V., Fel

Hinh 1.3. MAu dau mé (dauthd) &  Hinh 1.4. Cac thanh phan chinh trong
dang nguyén thé [22] dau mo

Tai cac nha may loc dau, céac cong doan chinh dugc thyc hién: (1) st dung

qua trinh chung cit dé phan tach dau tho thanh cic phan doan khac nhau, nhu



khi, xang, dau diesel, va dau nang dya trén sy khac bi¢t vé nhiét do sdi; 2)
chuyén d6i héa hoc cac hydrocacbon da tach thanh cic san pham mong mudn
va (3) 1am sach cac san pham lam sach dé loai bo tap chit va cac hop chat
khong mong mudn nhu sulfur, nito va kim loai nang. Trong qua trinh chung cét
phan doan, dau tho dugc dun soi dudi 4p suat khong khi va tang dan nhiét 46 dé
thu dugc cac san pham khac nhau.

« O muc 40 - 70°C: thu dugc xing ete (dugc sir dung nhu 1a dung moi).

« O muc 60 - 100°C: thu dugc xang nhe (nhién liéu cho 6 t0).

« O mirc 100 - 150°C: thu duogc xang nang (nhién liéu cho 6 t6).

« O muc 120 - 150°C: thu duoc dau hoa nhe (nhién liéu va dung moi)

« O mirc 150 - 300°C: thu duoc dau hoa (nhién liéu).

« O mirc 250 - 350°C: thu duoc dau diesel (nhién liéu cho dong co

diesel hodc lam déu sudi).
o O mirc trén 300°C: thu dugc dau boi tron (dung dé boi tron dong co)

o Céc san pham khac nhu nhya dudng, sap parafin. ..

1.3. ANH HUONG CUA O NHIEM HYDROCACBON DAU MO DEN
MOI TRUONG VA CON NGUOI
Su ¢6 tran dau thudng xdy ra ¢ trén bién gy ra ton hai to 16n cho ngudi,
dong thuc vat, hé sinh thai va kinh té-xa hoi. Su ¢b tran dau co thé xay ra trong
sudt qua trinh thim do, khai thac va van chuyén hydrocacbon ddu moé do qua
trinh khai thac, van chuyén, loc héa dau... [23]. Theo sé liéu thong ké, nguyén
nhan chinh gy ra 6 nhiém dau mo & cac dai duong trén thé gidi (45%) 1a tir cac

vu tai nan tau ché dau [24].

Con ngudi song & ven bién thudng phai chiu cac tic dong tiéu cuc do tiép
xuc truc tiép, hodc gian tiép chiu tdc dong ctia 6 nhiém dau thong qua chudi
thire an do str dung ngudn nudc, thire dn tir thuc vat, dong thuc vat bién nhiém
dau. Hydrocacbon dau mé 1a chat hitu co doc hai gdy dot bién va ung thu de doa
nghiém trong t&i stc khoe cua con ngudi va moi truong sdng. Trong nhom nay,
c6 thé ké dén benzen, toluene, ethylbenzen, styren, xylen, cumen va tetralene
duoc goi chung 13 cac hop chat BTEX. Cac hop chat hydrocacbon thom BTEX
c6 kha ning giy ton hai dén hé than kinh trung wong, Gc ché tiy xuong va giy
di tat co xuong [25]. Nhimg hop chit nay co thé gay hai cho sttc khoe con



ngudi thong qua viée tiéu thy thue pham hodc nudc bi 6 nhidm, hit thé khong
khi chira BTEX hodc qua hap thu qua da [26]. Tiép xuc lau dai voi BTEX c6 thé
dan dén cac hiu qua nghiém trong nhu ting nguy co mic bénh bach cau gay tir
vong, rbi loan chirc nang hé than kinh trung wong (gy dau dau, chong mat, mat
thing bang va kho kiém soat co), cling nhu cc ton thuong vé mau, gan va than
do tich tu doc chat tir BTEX trong co thé [27].

Céc vung dat ngdp man dugc coi la mot trong nhitng moi truong bién d& bj
tén thwong nhat trudc cac vu tran dau quy mé 16n. Pa co it nhat 238 vy tran dau
16n xay ra & gan cac bd bién co rimg ngdp min trén toan thé gidi trong 60 nam
qua. Nhitng vy tran dau nay lién quan dén hon 5,5 triéu tAn dau duoc thai truc
tiép, anh hudng téi khoang 1,94 triéu ha moi trudng sdng rimg ngap min va da
giét chét it nhat 126.000 ha hé sinh thai rimg ngap min ké tir nim 1958 [28].
Céc nghién ctru da chimg minh rﬁng thyc vat va dong vat dé bi chét ngat do tiép
xtc véi hydrocabon dau moé doc hai do dau tran 6 nhidm bam, hap phu vao bé

mat long, da dong vat hay bé mat than, 14, ré cua thuc vét. [29].

Hinh 1.5. Dau tran bam vao ré cdy ¢ rimg ngap min Nhat Ban [30]

Chim bién rat dé bi ton thuong do khi tiép xuc véi dau, kha ning bay va
kha nang cach nhiét cua chung s€ bi han ché. Viéc hép thu dau qua chudi thtrc
an anh huong toi dudng hd hap 1am chim bi ngd ddc nghiém trong va dan toi tir
vong cao [31]. O nhiém diu con anh huong truc tiép va gian tiép toi kinh té va
x3 hoi. Ngoai viéc mat di lugng dau khong thu gom dugce, chi phi thu gom, xir
ly, khic phuc sy ¢ tran dau 13 khong nho. Duéi anh huéng cua soéng gio thuy
tridu, dau cang ngay cang lan rong, chi phi thu hdi, xir Iy cang ting cao do mirc

dd anh huong dén nhiéu khu vuc khac nhau. Vi vay, can c6 céc giai phap ung



pho khic phuc sy ¢ dau tran phu hop va nhanh chong [23]. Vi du, trong vu tran
dau Exxon Valdez nam 1989, Exxon d3 bi dinh vao mdt vu kién dit do véi téng
s6 tién 1én toi 145 ty USD. Chi phi thu gom, xtr Iy mdi thung dau tho tran ra
bién trong vu tran dau nay udc tinh trung binh 1a 2730 USD [32]. Theo bao céo
théng ké, chi phi cho viéc thu gom, xtr Iy su ¢d tran dau & bo bién udc tinh cao

gap 4-5 1an chi phi & vung bién khoi xa [33].

Hinh 1.6. Chim bién bi anh huong béi sy ¢b tran dau [34]

1.4. CAC PHUONG PHAP XU LY HYDROCABON DAU MO O
NHIEM

1.4.1. Xir Iy hydrocacbon dau mé & nhiém biang phwong phap vit ly/co
hoc

Déu thuong nhe hon va dé dang lan rong trén bé mat nudc. Pé ngan chin
su lan rong cua dau, trude khi st dung cac phuong phap khac dé khic phuc triét
dé dau tran 6 nhiém, phao quiy dau va may hat dau thuong duoc sir dung. Phao
quay dau khong chi ngin chin sy lan rong cta diu tran ma con c¢6 thé lam chéch

huéng dau tran loang rong ra bd bién hay nhitng khu vuc nhay cam, kho xir 1y.

Sau khi duoc khoanh béng phao, dau tran s& duoc thu gom, lam sach
bang cac thiét bi hit dau két hop st dung chat hdp phu hodc co thé duoc xir 1y
bang cac k¥ thuat khac nhu VSV phén huy dau hoic chit phan tan, dong ran.

Tuy nhién, k¥ thuat diung phao quay hay thiét bi hut dau nay con nhiéu
han ché nhu phu thudc vao diéu kién thoi tiét hay tinh chat cta cac dong chay

trén bién. Trong cac diéu kién khic nhiét nhu gi6 10n, song cao hay dong chay
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manh kha ning kiém soat dau ctia phuong phap phao quiy bi han ché. Pic biét,
phuong phap nay khong dem lai hiéu qua khi dau tran loang rong tao thanh 16p

mong trén bé mat nudc [35, 36].

Hinh 1.7. Dau tran duoc thu gom bang phao quiy dau
1.4.2. Xir Iy hydrocacbon dau mé 6 nhiém b%ng phuong phap héa hoc
Céc phuong phap hoa hoc st dung cac loai héa chat nhu chat phan tan
(dispersant)/ chit hoat dong bé mit hoa hoc va chét hoa ran (solidifier) dé kiém
so4t su ¢b tran dau. Cac phuong phap nay c6 thé xtr 1y dau nhanh chéng trong
moi didu kién thoi tiét voi hiéu qua cao trén nhiéu loai diu. Tuy nhién, chat
dong ran hay chit hoat déng bé mat hoa hoc duge 1am tir hda chat nén gdy anh
huong khong nho t6i sirc khoe ciia nguoi, dong thuc vat va méi trudong bién,
dic biét 1a & cac vang ven bién noi tap trung nhiéu dan cu, noi ¢t ngu cua sinh

vat bién hay ¢ nhitng khu du lich, nuéi tréng thuy hai san.

Dau tran duoc ran hoa

Hinh 1.8: Dau tran sau khi duoc xt 1y v6i chét ran hoa [37]
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1.4.3. Xir Iy hydrocacbon dau mé & nhiém bing phwong phap sinh hoc

Ban chit cua viée xir Iy hydrocacbon diu moé 6 nhiém bang phuong phap
sinh hoc 13 st dung vi sinh vat (VSV) phan hay hydrocacbon dau mé. Pé nang
cao hiéu qua xir Iy hydrocacbon dau mo 6 nhiém, cac nghién ctru tim kiém céc
VSV phan hity hydrocacbon mo, st dung dau moé nhu ngudn co chit dé bo sung
vao khu vuc 6 nhiém nham thuc ddy nhanh qua trinh phan hay 1a can thiét.
Nhiéu VSV c¢6 kha ning téng hop enzym phan huy hydrocacbon ddu mé (dau
tho, dau DO,..) [38]. Cac VSV nay c6 kha ning phan hay nhiéu thanh phan
hydrocacbon trong ddu mé nhu hydrocacbon mach ngén, hydrocacbon mach dai
va nhiéu hop chét hydrocacbon thom [39]. Do d6, xtr 1y hydrocacbon dau moé 6
nhiém béng VSV hién dang thu hit dugc sy quan tam cua nhiéu nha khoa hoc
trén thé gidi do wu diém 1a gia thanh phu hop, xr 1y triét dé, khong gay 6 nhiém

thtr cap, an toan va than thién véi moi truong.

1.5. CHAT HOAT PONG BE MAT SINH HQC TRONG QUA TRINH
PHAN HUY HYDROCACBON DAU MO BANG VI SINH VAT
Viéc phan huy hydrocacbon dau mé ciia VSV ¢6 thé xay ra theo hai

huéng: (1) Vi sinh vat hap thy hydrocacbon dau mé bang cach twong tac truc
tiép giira té bao va hydrocacbon dau mé; (2) VSV tong hop chat hoat dong bé
mat sinh hoc (CHPBMSH) dé dwa hydrocacbon dau mé khong tan vé dang nhil
tuong gitip VSV dé dang tiép xuc, sau d6 sir dung cac enzyme tong hop dé phan
hay. Do d6, CHPBMSH doéng vai trd quan trong trong qua trinh phan huy
hydrocacbon dau mé bang VSV [21].

1.5.1. Chit hoat dong bé miit sinh hoc
* Khai niém

Chét hoat dong bé mat sinh hoc (CHPBMSH) 1a nhiing hop chét ludng
cuc ¢6 hoat tinh bé mat do VSV tao ra. Chung c6 ciu tao g@)m hai phﬁn: phﬁn ua
nude va ky nude (Hinh 1.9). Phan ky nuéc 1 cac axit béo chudi dai hodc dan
xudt clia axit béo; phan cuc wa nudc c6 thé 1a mono-oligo-hodc polysaccharide,
peptide hodc protein. Do cau tao ludng cuc, CHPDBMSH c6 xu hudng tip trung
tai bé mat phan céach gitia dau va nudc, lam giam suc cang bé mit. Chat hoat
dong bé mit khong chi c6 kha ning 1am ting dién tich bé mat hydrocacbon dau

mo ma con c6 kha ning lam thay doi tinh chat t& bao cua VSV. Chinh nho dic
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diém nay ma hydrocacbon dau mé co thé tao nhii twong trong moi trudng nudc,
tir d6 1am ting bé mat tiép xuc gitra VSV va phéan tr dau, lam dau dé& bi phan
huy [40, 41]. Chat hoat dong bé mit sinh hoc c6 thé nam bén trong té bao (ndi

bao) hodc dugc tiét ra bén ngoai té bao (ngoai bao) [42].

’w‘i 4&"1 ’i ’i "i"
& 3 3
@ 3 & Py
,Q 9 Water . =

Hinh 1.9. CHPBMSH trén bé mit nude

1.5.2. Vai tro ciia chat hoat dong bé mit trong qua trinh phan hiy
hydrocacbon dau mé
Chat hoat dong bé mat hoat dong nhu mot chat tao bot, chat nhii hoa va

chét phan tan. Cac chat ndy duoc tmg dung dé 1am tang tinh kha dung sinh hoc
ctia hydrocacbon dau moé nhiam ning cao hiéu qua phan hiy dau cia VSV. Mot
s6 VSV c6 kha ning sir dung hydrocacbon dau mé nhu ngudn ning luong va
cacbon duy nhat. Cac VSV nay c6 thé phan hay nhiéu thanh phan hydrocacbon
trong ddu mo nhu hydrocacbon mach ngin, mach dai va nhiéu hop phan
hydrocacbon thom. Tuy nhién, do hydrocacbon dau mé c6 do hoa tan thap (<1
ppm) nén can trd VSV tiép xtic voi chung trong qua trinh phan hity din dén rat
kho phan huy. Vi vay, chat hoat dong bé mat (héa hoc hay sinh hoc) c6 hoat
tinh nhii hoa, lam giam stc cing bé mit, gitp dau phan tan, hoa tan vao pha
nudc, ting dién tich tiép xuc giita VSV va phan tir dau, tang tinh linh dong ciing
nhu tinh kha dung sinh hoc cua chung, gitip VSV dé dang phan huy hydrocabon
dau mo va thuc day toc do phan hiy sinh hoc cta ching. Vi vay, CHDBMSH
dong vai trd vo cing quan trong trong qua trinh phan hity dau [43, 44].

Véi nhiing dac tinh nhu hoat dong bé mit, nhil tuong hoda, tao bot,
CHDPBMSH dugc tong hop tir VSV ¢6 thé tap trung lai, tic dong twong hd 1an

nhau lam giam stc cing bé mit gitta pha dau va nudc, giap VSV dé dang tiép
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xuc v6i cac phan tir dau dé thyc hién qua trinh phan hity. Hon nita, CHPBMSH
6n dinh trong cac diéu kién khic nghiét nhu nhiét do, ap sut, d6 man, pH.... do
d6 CHPBMSH duoc tmg dung trong nhiéu nganh cong nghiép (dau khi, khai
thac mo, thuc pham, duoc pham, my pham...)

1.5.3. Ung dung ciia chit hoat dong bé mit sinh hoc trong doi song

Chat hoat dong bé mat sinh hoc tong hop tir VSV khoéng chi duoc tmg
dung trong nganh cong nghiép dau khi dé ting cuong thu hdi dau trong khai
thac thtr cip, hay thu hoi can dau tir bé chira hay trong xt 1y lam sach dau tran
trong cac vu tran dau va xir Iy dat va nudc 6 nhidm dau [45] ma con dugc Ung
dung trong cong nghiép thuc pham [46], y sinh hoc [47] va xt 1y 6 nhiém moi
truong nhu xu 1y hydrocacbon dau mé 6 nhiém [48]. Bang 1.5 dé cép t6i tng

dung cia CHPBMSH trong cac nganh cong nghiép khac nhau.

Bang 1.3. Ung dung cia CHPBMSH trong mét sd nganh céng nghiép

Nganh Ung dung Vai tro caia CHPBMSH TLTK
Phan huy sinh Nhii hoa dau/cac hop chat hitu co doc
N hoc hai, gidm suc cang bé mat, phan tan dau, [49,
Mo1 truong o 1 A Lo \ A 1a . , A =
Xt ly sy codtran | hoa tan dau, lam uét, tao bot, tic ché an | 50]
dau mon trong dau nhién liéu va thiét bi.
Nhii hoa dau, giam strc cing bé mit, khir
Tang cuong thu | nhii tuong dau, hoa tan dau, giam do (50
Dau khi héi dau, nhét, phan tan dau, lam w6t bé mat ran, 51]’
Khtr nhii tuong lan rong, tay rira, tao bot, (rc ché dn mon
trong dau nhién liéu va thiét bi.
Hoat dong lam . ) . R
) ] Lam uot, thu gom va tao bot, loai bo cac
sach kim loai ] ) o ) . L.
L 5 ion kim loai khoi dung dich nudc, dat va
Khaimé | nang R I 7
o tram tich, c6 kim loai nang, phan tan, rc
Phuc hoi dat L. \
2z ché an mon trong dau.
Tuyén noi1
Nhii hoa va khir . ) s L
. Hoa tan cac loai dau c6 huong vi, ki€ém
2 nhii tuong f. AA Ax - A o1x . A
Thyc pham . N | soat d6 dac, nhii hoa, chat lam u6t, chat | [53]
Thanh phén chue | , | Lo
§ tay rira, tao bot, chat lam dac.
nang
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o Chét chéng dinh, chat chéng ném, chat
Vi sinh

Duoc pham | Duoc pham vatri | ] T x
liéu phdp gen, phan tor di€éu hoa mién

khang khuan, chat chéng vi rat, vac xin, [54-

liéu _
dich.
L2 San phém SUcC Nhii héa, chét tao bot, chat hoa tan, chat
M§ pham s a2 \ . £, A o X . 2 [57]
khée va sac dep lam udt, chat tay rira, chat khang khuan.
Cong nghé | Tong hop hat [57,

Qua trinh nhii hoa, 6n dinh.

nano nano

1.5.4. Phan loai chit hoat dong bé mit sinh hoc

Chét hoat dong bé mit sinh hoc 13 nhitng hop chét rat da dang vé ciu trac
héa hoc va hoat tinh bé mit. Chung c6 thé duoc phan loai dua vao: (1) thanh
phan hoa hoc va (2) ngudn gdc ctia VSV tong hop CHDBMSH.

Hop chét hoat dong bé mat tong hop tir VSV (microbial surface active
compound) dugc phan loai dua vao thanh phan hoa hoc dugc chia thanh hai
nhom: cac CHPBMSH c6 trong luong phan tir thap va CHPBMSH c¢6 trong
luong phan tir cao. Nhom c6 trong lugng phan tir thp 13 chat hoat dong bé mat
bao gdm hai nhém  Glycolypid (Rhamnolipids, Sophorolipids,
Mannosylerythritol lipid, va trehalose lipds) va Lipopeptides (surfactin,
fengycin). Nhom co trong luong phéan tir cao 13 cac chat nhii hoa tao bot gdm
cac nhom Lipoproteins, Lypopolyscharides, Heteropolysacharides, Protein.
CHDBMSH 1a chit hoat dong bé mit ¢ trong lugng phan tir thip bao gdm cac
phan tir c6 cau tric don gian nhu Phospholipid, Glycolipid, Lipopeptid va
Lipoprotein, mono-hodc oligosaccharides, cac rugu béo bao hoa, axit béo hoadc
axit béo c6 chira nhoém hydroxyl. Cic CHPBMSH trong lugong phan tir cao nhu
cac chat nhii hoa thuc pham, lipopolysaccharides, biodispersan... [59, 60].

o Glycolipids: Glycolipds 1a CHPBMSH la CHPBMSH c¢6 trong lugng
phan tir thdp thuong gdm nhom carbohydrate két hop véi axit béo chudi dai
hodc axit béo hydroxyl lién két v&i este hoic nhém ether [61]. Vi du:
Rhamnolipids dugc tong hop boi vi khuan Acinetobacter, Pseudomonas hay
Sophorolipids duogc téng hop tir cac loai nAm men Candida [62].

o Chit hoat déng bé mdt polymer: Emulsan, lipomanan, alasan, liposan va

cac phirc hop protein polysaccharide khac 13 nhimg chat hoat dong bé mat
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polyme dugc nghién ciru tot nhat (CHPBMSH c6 trong luong phén tir cao).

Emulsan 1a chét nhii hoa cho hydrocacbon trong nudc ¢ ndong d6 thap tir 0,001%

dén 0,01% [63, 64]. Liposan 1a chat nhiil hoa hoa tan trong nudc ngoai bao duoc
tong hop boi C. lipolytica va dugc tao thanh tir 83% carbohydrate va 17%

protein, chat ndy c6 thé tng dung 1am chat nhii hoa trong nganh thuc pham va

my pham [65].
D—?H—[ﬂ-lz],—ﬂ-l, CH.OR :I:H’
o ?Hz 0 -‘.}—t.I:H ?|-|3
i COOH CHOH
OH 5 ?H—{ﬂ"zh—u": |
CH, ROHL o c=0
Wl | B & 0l o
CH, COOH e A\ i | '\C..-'
OH OH 22 pomil) Mﬁ \
d OH b 94_(
LAsp — Dley —Lleu—0O CH, Nt
HG—(CHyly—CH ho | &
I Afml i !"CHZ}B 1 C=0 ]

Hinh 1.10: CAu trac hoa hoc cta cac hop chét hoat dong bé mat VSV duoc
nghién ctru nhiéu nhat. (a) Rhamnolipid; (b) Sophorolipid; (c) Surfactin va (d)

Emulsan.

Ngoai cach phan loai noi trén, CHPBMSH con dugc phan loai dya vao
ngudn géc VSV. Chét hoat dong bé mit sinh hoc tong hop tir VSV duoc chia
thanh cac nhdm nho nhu trinh bay ¢ Bang 1.4.

Bang 1.4. Phan loai CHPBMSH theo ngudn gbc VSV [66].

CHDBMSH Vi sinh vat
Arthronbacter paraffineus
Corynebacterium sp
Trehalose lipids
Mycobacterium sp
Rhodococus erythropolis, Norcardia sp.
Rhamnolipids Pseudomonas aeruginosa




16

Acinetobacter, Rhodococcus

Candida apicola, Candida bombicola

Sophorolipids Candida lipolytica

Candida bogoriensis

Cellobiose lipids Ustilago maydis

Rhodotorula glutinus

Polyol lipids
Rhodotorula graminus

Diglycosyl diglycerides | Lactobacillus fermentii

Candida lipolytica

Lipopolysaccharides

Pseudomonas sp
Arthrofactin Arthrobacter sp, Corynebacterium sp
Lichenysin A, B Bacillus licheniformis
Surfactin Bacillus subtilis, Bacillus pumilus
Viscosin Pseudomonas fluorescens

1.5.5. Tinh chit ciia chat hoat dong bé mit sinh hoc
e Hoat tinh bé mit

Uu diém cia CHPBMSH so véi chit hoat dong bé mit hoa hoc: Xét vé
hoat dong bé mit va giao dién, CHPBMSH duoc minh chimg ¢6 hiéu qua cao
hon chit hoat dong bé miat hoa hoc. Hon nita, ngudi ta nhan thdy rang gia tri
CMC cuia chung thap hon dang ké so véi chat hoat dong bé mit hoa hoc (10 dén
40 1an) [67]. Do nhing dic tinh nay, stc cing bé mit & pha tiép giap giita dau
va nudc ¢o thé giam dang ké khi st dung mot lwong nhé CHPBMSH. Theo
Luna va cong su (2013) [68], CHPBMSH dugc tao ra bdi chung nim men
Candida sphaerica UCP 0995 c¢6 kha ning giam sirc cang bé mit cta nudc tir

72 xubng 35 mN/m.

e Kha nang chiu nhiét, pH va chiu luc ion

Hau hét cac chat hoat dong bé mat sinh hoc khong bi thay ddi boi diéu

kién moi truong, chung cé thé dugc tong hop va duy tri & méi trudong cé di€u
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kién khic nghiét. Theo Jenaman va cong su [69] thi chung Bacillus
licheniformis JE-2 trong giéng khoan dau khi & Cater, Oklahoma c6 kha ning
tong hop & moi truong ki khi ¢ nong dd NaCl 1én téi 10%. Chung nay khong bi
tac dong boi nhiét do trén 50°C va séng duoc trong moi trudng pH dao dong tir
4,6-9,9. Singh va cs bao cao rang CHPBMSH duoc tong hop tir Arthrobacter
protophormiae c¢6 kha nang chiu nhiét do cling nhu do pH tuong Ung trong
pham vi 30°C — 100°C va pH tur 2—-12 [70].

e Khd ning bi phan hiiy sinh hoc va tinh dc thip

Khong giéng céc chat hoat dong bé mit hoa hoc, hau hét cac CHDBMSH
khong doc va co thé phan hiy trong tu nhién. Do d6, CHDBMSH di va dang
duogc nghién cuu va ing dung khong nhiing chi trong cac nganh cong nghiép
dau khi va xir Iy méi truong ma con duoc ung dung trong cac nganh cong
nghiép doi hoi san pham c6 d an toan cao nhu thuc pham, my pham va dugc
phém. Bén canh d6, cac nghién ctru so sanh doc tinh cua chét hoat dong bé mit
héa hoc va sinh hoc d3 duoc thuc hién bai Poremba et al. Két qua nghién ctru
ctia nhom tac gia nay cho thly CHPBMSH rhamnolipid duoc tong hop tir vi
khuan it doc hon 10 1an so v&i chit hoat dong bé mat hoa hoc (Corexit) duogc sur

dung trong nghién ctru [71].
e Dadang vé ciu triic héa hoc

Chat hoat dong bé mit sinh hoc 1a nhém da ciu trac, mdi loai VSV khac
nhau c6 thé tong hop cac loai CHPBMSH khong gibng nhau c6 ban chat va
trong luong phan tir khac nhau. Véi sy da dang nay ma chung c¢6 nhiing dac tinh
nhu tao bot, gitr am, hoa tan, kha ning hoat dong bé mat va kha nang nhi hoéa.. .
dugc trng dung rong rai trong cac nganh cong nghiép.

1.5.6. Cac yéu td6 anh huéng téi qua trinh tong hop CHPBMSH tir

VSV

Sinh téng hop CHBPBMSH tir VSV phu thudc vao cac diéu kién nudi céy
va moi truong. Trong d6, phai ké dén cac yéu t6 nhu ngudn cacbon, nito, pH,
nhiét 6, NaCl, ty 1¢ gidng, d6 thoang khi va téc d khudy tron,.... Anh hudng
cia cac yéu to khic nhau la khong giéng nhau trong quéa trinh tong hop
CHDBMSH cuia VSV va thay doi tiy theo loai.
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* Anh hwéng ciia nguén dinh dwéng cacbon va nito

Céc chét dinh dudng nhu cacbon va nito rt can thiét cho su sinh trudng
va phat trién ctia VSV néi chung va vi khuan phan huy hydrocacbon dau mé va
tong hop CHPBMSH néi riéng. Céac chit dinh dudng nay c6 vai tro quan trong
trong viéc xdy dung cdu tric té bao VSV va tao ning luong cho qua trinh sinh
truong va phat trién cua chung. Tuy nhién, mdi VSV khac nhau lai sir dung
ngudn cacbon va nito khong giéng nhau. Sarrubo va cs da chimg minh rang, khi
dau hat cai va glucose dugc str dung lam ngudn cacbon & nong d6 10% mdi
loai, hiéu suat sophorolipids thu duoc tir C. lipolytica t6i da 1a 8 g/L [72]. Hon
nira, khi chét thai cong nghiép duoc sir dung dé tong hop CHPBMSH boi C.
lipolytica, hiéu suat tao phirc hop protein-lipid-carbohydrate 1a 4,5 g/L, dong
thoi stc cing bé mat clia nude cat giam tir 71 xudéng 32 mN/m di duoc thong
béo boi Rufino va cs [73]. Van dé chinh trong qua trinh phan hiy hydrocabon
dau mo bang VSV chinh 14 sy mét can bang vé thanh phan dinh dudng do ty 18
C:N:P khong phu hop. Dic biét trong cac vu tran dau, ngudn cacbon chinh 1a
hydrocabon ddu mo 6 nhiém gia ting trong khi cac thanh phan dinh dudng khac
nhu N, K, P lai rat thap dan dén ty 16 C:N:P khong phu hop. Chinh vi vay, viéc
nghién ctru bo sung chat dinh dudng phu hop 1a can thiét trong qua trinh phan

hay hydrocacbon dau mo.

* Anh hwéng ciia pH, ham lwong NaCl, nhigt dé, ty 1¢ tiép giong

Gia tri pH, nhiét ¢, ham luong NaCl va ty 18 tiép gidng ciing dong vai
trd quan trong t4i sinh truéng va phat trién ciia VSV phan hity hydrocacbon dau
mo ¢6 kha ning téng hop CHPBMSH. Patel va cong sy (2012) d3 chi ra rang
tap hop chung vi khuan phan huy naphthalene c6 kha niang phan hay 100%
naphthalene 6 nhiém trong méi truong pH tir 8-10 va kha ning phan huy giam
xubng 88% trong moi truong pH 7 [74]. Minai-Tehrani va cong su (2009) bao
céo rang kha nang phan hay PAH tdi wu ciia VSV trong méi trudng cd ham
luong NaCl 1a 30g/1 va ching kha nang sinh truong ciing nhu phan hily dau sinh
hoc cua chung nay cling gidm manh khi ham lugng NaCl tang 1€n 50g/1 [75].
Techtmann va cong su (2017) phat hién ra rang cac tip hop ching VSV phan
huy hydrocacbon phan 1ap tir bé mit nudc bién phan huy dau thé nhanh hon cac
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VSV ¢ sau do su chénh 1éch nhiét d [76]. Tuy nhién, ¢ nhiét d§ qué cao s€ lam
bién tinh va vo hiéu hoa axit nucleic, protein va enzyme cua VSV, tir d6 trc ché
su phat trién cua ching [77].
1.5.7. Tinh hinh nghién ctru va &rng dung vi sinh vat cé kha nang tong
hop CHPBMSH trong xir Iy hydrocacbon dau mé trén thé giéi va &

Viét N am 9 7
Mot sO tac gida da minh chimg CHPBMSH tong hop tir VSV c6 thé nang

cao hiéu qua xur Iy hydrocabon dau moé 6 nhiém qua céc cong bd sau: Patel va
cs (2015) da chung minh dugc CHPBMSH Rhamnolipid duoc tong hop boi
chung vi khuan Pseudomonas aeruginosa c6 kha ning phan hiy hexadecane
[9]. Nghién clru so sanh kha nang phan huy hydrocacbon phenanthren gitra cac
chit hoat dong bé mat hoa hoc khac nhau va CHDBMSH téng hop tur vi khuan
boi Itrich va cong su (2015) da chung minh dugc kha nang phan huy
phenanthrene ting 1én khi b6 sung CHPBMSH [78]. Chakrabarti (2012) da
minh ching PAH di duoc loai bo hoan toan trong vong chua day mot thang
trong dat 6 nhiém hydrocacbon dau moé bai vi khuan cé kha ning tong hop
CHDBBMSH Glycolipid va Sophorolipid [65].

Chung vi khuan bién Pseudomonas aeruginosa co6 kha ning tong hop
CHPBMSH duoc phén 1ap tir nude bién 6 nhiém dau di duoc chimg minh 1 ¢o
kha nang phan huy hexadecane, octadecane, heptadecane ciing nhu nonadecane
sau 28 ngdy [79]. Tian va Yun (2016) di nghién ctru phan hay dat bi 6 nhiém
hydrocacbon boi 02 loai vi khuin c6 kha ning tong hop CHPBMSH la
Acinetobacter haemolyticus va Pseudomonas ML2. Két qua sau 2 thang xir 1y,
ham luong hydrocacbon d giam dang ké 1a (39-71%) va (11-71%) lan luot khi
phan huy bang Acinetobacter haemolyticus va Pseudomonas ML2 [80].

Lai Thay Hién va cs (2013) da phan lap dwoc chung vi khuan
Rhodoccocus ¢6 kha nang tong hop CHPBMSH trén ngudn co chat dau oliu voi
chi sb nhii hoa dat 65% [81] . Két qua ctia Nguyén Thi Sanh va cong su di cho
thay chung Shigella flexneni BT1 str dung 40,6 % dau DO sau 10 ngay.

Trén thé gidi cling nhu & Viét Nam da c6 nhiéu cong bd vé vé kha ning
tong hop CHPBMSH ctia VSV néi chung va vi khuan néi riéng voi ngudn co

chat d& phan huy nhu glucose, saccharose, ri duong, dau oliu... Tuy nhién,
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nhing nghién ctru ddnh gia VSV c6 kha niang tong hop CHPBMSH trén ngudn
co chit hydrocacbon dau mé (dau thd) van con han ché. Vi viy, viéc tim kiém
chung vi khuén c6 kha ning st dung dau thé nhu ngudn cacbon duy nhat va
tong hgp CHPBMSH trén ngudn co chat niy rat c6 y nghia vé miat khoa hoc

cling nhu tng dung trong phan huy dau.

1.6. PHUONG PHAP XAC PINH THANH PHAN CHAT HOAT PONG
BE MAT SINH HQC

1.6.1. Phwong phap sic ky ban méng

Phuong phap sic ky ban mong (Thin-Layer Chromatography - TLC) 1a
mot k¥ thuat don gian, nhanh chong va hiéu qua dé phan tich va xac dinh thanh
phan CHPBMSH. Trong phuong phap nay, mau dugc cham 1én ban moéng va
duoc dat trong budng sic ky chira dung méi. Khi dung méi di chuyén doc theo
bé mit ban mong, cac thanh phan trong miu dugc phan tach dya trén tuong tac
khac nhau giira chat phan tich va pha tinh. Mot nghién ctru ctia Moro va cong su
da phan 1ap dugc mot surfactin méi tir dat bi 6 nhiém dau bang cach st dung
thir nghiém dinh tinh vé do roi, thir nghiém lan truyén dau va nhil twong hoa.
Chat hoat dong bé mit sinh hoc thu dugc cung v6i cac phan 1ap khac cua B.
subtilis duoc dinh tinh toan bang cach sir dung k¥ thuat sac ky 16p mong (TLC)
va k¥ thuét sac ky 1ong hiéu suat siéu cao két hop phd khdi phan giai cao
(UHPLC-HRMS) [82].

1.6.2. Phwong phap sic ky quang phd hong ngoai FT-IR

Phuong phap quang phd hdng ngoai 13 mét ki thuat phan tich manh mé
trong viéc xac dinh thanh phan héa hoc cia CHPBMSH. Quang pho hong ngoai
do sy hap thy anh sang ¢ cac budc séng hong ngoai, cung cap thong tin vé cac
nhém chice ning trong phén tr théng qua cac dao dong dic trung cua lién két
hoa hoc. Pay 1a phuong phap khong pha hity, gitip nhan dién ciu trac hoéa hoc
cia cac thanh phan trong mau. Ky thuat nay co thé gitip xac dinh cic nhom
chtrc nang quan trong nhu C-H, O-H, C=0 va NH thuong xuat hién trong cu
trac cia CHPBMSH nhu glycolipid, lipopeptide va cac hop chét c6 ngudn gdc
tur vi sinh vat. Vi dy, trong mot nghién ctru vé dic diém san xuit chat hoat dong

bé mit sinh hoc cia cac chung Bacillus subtilis ¢ Gtmg dung thu hoi dau ting
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cuong vi khuan [83], cac dai IR dic trung cua peptide dd dugc quan sat thiy ¢
3305 cm! (dién hinh cho dao dong kéo dai N-H), 1643 cm™ (lién két CO-N); va
& 1543 cm! (dao dong bién dang cua lién két N-H voi C-N) [84].

1.6.3. Phwong phap phé cong hwéng tir NMR
Phuong phap phd cong hudng tir hat nhan 1a mot ki thuat tién tién va
chinh xac dé phan tich cdu trac va thanh phan cua cic CHPDBMSH. Trong qua
trinh do NMR, céc nguyén tir trong phan tir (ddc biét 1a hydro va carbon) s& hap
thu nang luong khi dugc dat trong tir trudong manh, sau d6 phat ra tin hiéu cong
huong c6 thé do dugc. Cac tin hiéu nay cho thdy moi trudng héa hoc cia timg
nguyén ti, tir d6 giup xac dinh cau trac phan tir va vi tri clia cac nhoém chirc

nang trong chit hoat dong bé mat.

Trong nghién ctru cua Sharma va cong su, phuong phap NMR da duoc su
dung dé x4c dinh thanh phan cia CHPBMSH tong hop bdi vi khuan phén 1ap tir
mAu dat 6 nhiém dau [85]. Trong mot nghién ctru khac cua Pereira va cong su
[86], phuong phap NMR ciing dugc sit dung dé xac dinh ciu trac cua
CHDBMSH tong hop boi ba chung Bacillus subtilis duoc phan 1ap tir dau thd

cua Brazil.

1.6.4. Phwong phap sic ky léng

Phuong phap sic ky 1ong (LC) cho phép phan tach va dinh luong chinh
xéac cac thanh phan trong hdn hop dua trén sy tuong tac gitta cac chat phan tich
va pha tinh cta cot sic ky. Qua trinh phan tich LC thuong bao gdm bom mau
qua cot voi dp luc cao, nhd d6 cac hop chat di chuyén véi toc do khac nhau va
duoc phat hién thong qua dau do, thuong 13 dau do UV-Vis hodc khéi phd. Khi
két hop voi khéi phd (MS), HPLC gitp cung cip thong tin vé khdi luong phan
ttr va cAu trac hoa hoc, tir d6 hd tro trong viéc xac dinh cac cAu truc phtrc tap va
dic trung ctia cac thanh phan c6 hoat tinh sinh hoc trong CHPBMSH.

Nghién ctru ctia Kruijt va cong su da thuc hién tinh ché va phén tich hoa
hoc cac chat hoat dong bé mit sinh hoc dwgc phat trién tir ching Pseudomonas
putida 267 bang cach st dung k¥ thuat sic ky 16ng hiéu suat cao pha dao nguoc
(RP-HPLC) va k¥ thuét sac ky 1ong-phd khdi (LC-MS) [87]. Tuong tu nhu vay,
Janek va cong sy da str dung phuong phap sic ky 10ng hiéu suét siéu cao két
hop phd khdi (UPLC-MS) dé xac dinh cau tric cua cac chat hoat dong bé mit
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sinh hoc méi duoc san xuat tir chung vi khuan Arctic Pseudomonas putida BD2
[88].

Trong mdt nghién ctru gn dy, Yang va cong sy mo ta viéc sir dung chat
hoat dong bé mit sinh hoc duoc san xuat tir B. subtilis Y9 1am chat chuyén hoa
diét con trung. Tinh chat ctia chat hoat dong bé mat sinh hoc dugc xac dinh
bang cach thuc hién sic ky cot va phan tich sic ky 1ong hiéu suit cao (HPLC)
[89].
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CHUONG 2: VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. VAT LIEU
2.1.1. Cac miu nwée nhiém hydrocabon diu mé
Cac miu nude nhiém hydrocacbon dau mé duogc 1y tai cac giéng khai
thac dau thudc mo Rong, Viing Tau.
2.1.2. DAu thé
Dau tho duoc str dung trong nghién ciru 1y tir mé Rong, Viing Tau.
2.1.3. Mdi truomg nudi cay
Cac hoa chat duoc str dung trong nghién ciru 1a hoa chat tinh khiét cua
Merck (Ptic), Sigma (M¥), Himedia (An D¢) va Trung Qudc.

Bang 2.1. Moi trudong nudi cay cac chung vi khuan nghién ctru

Mbi trudng hiéu khi tong s6 N )
Moi truong khoang (MSM)
(HKTS)
Hoa chét Ham luong Hoa chat Ham hong
(g/L) (g/L)
NH4NO:; 2 MgSO4 0,2
NaCl 20 CaCl, 0,02
KH,PO,4 1 KH>PO4 1
Glucozo 1 (NH4):HPO, 1,5
KCl 0,25 KNO; 1,5
MgCl, 1,2 FeCls 0,05
Cao men 0,2 NaCl 20
Cao thit 3
Pepton 5
pH = 7+0,2 pH = 7+0,2

2.1.4. Thiét bj sir dung cho nghién ciru
Nghién ctu duoc thuc hién tai phong Vi sinh vt dau mé va Phong thi

nghiém trong diém, Vién Cong ngh¢ sinh hoc, Vién Han 1am Khoa hoc va Cong

ngh¢ Viét Nam.
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Bang 2.2. Thiét bi sir dung trong nghién ciru

STT Thiét bi Xuit xir
1 Can phan tich Sartorius - Durc
2 Noi khtr trung ap suit cao bai Loan
3 May do pH Hanna - Y
4 Bé 6n nhiét Memmert - Purc
5 Kinh hién vi quang hoc Carl Zeiss - Nhat
6 May ly tam Microcentrifuge - My
7 May do quang phd buc
8 May vortex IKA, btc
9 Ta ciy vo tring Viét Nam
10 May ldc 6n nhiét bai Loan
11 Tu lanh 4°C Viét Nam
12 T lanh (-30°C) ban Mach

2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Phén lap chiing vi khuin cé kha ning sir dung hydrocacbon dau
mo nhw nguon cacbon duy nhat
Mau nudc nhiém hydrocacbon dau mé dugce lam giau trong moi truong

khoang bd sung 2% (w/v) dau thd va nudi lic 180 vong/phut & 30°C. Sau 2 tuan,
3 ml dich 1am giau tiép tuc duoc cdy chuyén 2 lan trong moi truong khoang
(MSM) moi c6 bd sung dau tho. Sau 3 1an lam giau, dich nudi cdy dugc pha
lodng roi gat trén mai trudng thach hiéu khi tong sé6 (HKTS) [90].

Mau duoc pha loang bang dung dich mubi sinh 1y v tring (0,85%) & cac
néng dd khac nhau. Dé thu duge duoc dd pha loang 10! tién hanh hat 0,5 ml
mau vao 4,5 ml nudec mudi sinh 1y. Tiép tuc tién hanh pha lodng dén cac murc
102, 107, 104, 10 ... tuy theo mat d6 VSV trong mau. Gat mau lén dia HKTS
bang que gat thily tinh. Goi bang gidy vo trung va nudi cac chung vi khuan &
30°C trong 48 gi0.
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2.2.2. Phan loai chiing vi khuin nghién ciru bing xac dinh hinh thai
khuan lac va phan tich trinh tw gen 16S rRNA
Moi truong thach HKTS sau khi khir trung 121°C trong 20 phat dugc do

vao cac dia petri trong ta cdy vo trung. Ching vi khuan nghién ctru sau d6 duoc
ria 1én cac dia thach khong bi nhiém khuén sau 24 gi0. Céc dia sau khi ria dugc
g6i bang gidy vo trung va nudi cdy ¢ 30°C. Sau 48 gid nudi cy, tién hanh quan
sat hinh thai, mau sic, dic diém khuan lac cua cac chung vi khuan trén méi
truong thach HKTS. San phdm PCR dugc phan tich trinh ty theo phwong phap
Sanger DNA sequencing by using Capillary Electrophoresis bdi cong ty Apical
Sciencetific Sdn.Bhd, Malaysia.

2.2.3. Panh gia kha niing tong hop CHPBMSH bing chi s6 nhii héa

E24
Chi s6 nhii hoa Ey 1a gia tri dic trung cho kha ning nhii hoa cua

CHDPBMSH duoc tao ra bai vi khuan véi dung méi xylen sau 24 gid ¢ 4°C. Hit
chinh xac 1 ml dich nudi cdy va 1 ml xylen vao 6ng nghiém. Vortex hdn hop
bing may vortex & toc d6 2000 vong/phut trong 2 phut. Tién hanh do chiéu cao

ctia cot nhil hoa va chiéu cao tong s cua cot dung dich [81].
Chi s6 nhil hoa E»4 duge tinh theo cong thic:

£ Chiéu cao cbt nhi héa 100%
= — — — X 0
a4 Chiéu cao tong so6

2.2.4. Xac dinh sirc cang bé mit cia CHPBMSH dwogc tong hop béi
cac ching vi khuan nghién ciu ‘
Hut chinh xac 1 thé tich mau dua vao dung cu do suc cang bé mat

(stalagmometer). Pém sb giot cht long ctia mau chay qua dau tiét dién cua thiét
bi stalagmometer tmg véi luong thé tich da cho. St dung nuéde cat 1am mau doi
chtmg. Can khéi luvong mau thi nghiém va ddi chimg (nudc cat) di chay qua
thiét bi stalagmometer. Cac phép do duoc lip lai 3 1an, sai s6 cua phép do giira

cac 1an khong qua 5%. Strc cing bé mit duoc tinh toan két qua theo cong thirc:

m ~
}/ - }/\\ul('l (N I]
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waler
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2.2.5. Nghién ciru cac yéu t(:') anh hwomg dén kha ning tong hop

CHDBMSH cia ching vi khuan nghién ctru
e Anh hwéng ciia ham lwong dau thé

Kha ning tong hop CHPBMSH cua ching vi khuan nghién ctru duoc danh
gia voi cac ham luong dau tho khac nhau (1, 2, 3, 4, 5 va 6% (w/v)). Hiéu qua
tong hop CHPBMSH duoc danh gia bang chi s6 nhii hoa E,4 [91].
o Anh hwéng ciia nguén nito

Kha ning tong hop CHPBMSH cua ching vi khuan nghién ctru duoc danh
gia voi cac ngudn nito khac nhau: KNOs, (NH4),SO4, NH4NOs, NaNO;, NH4Cl
va (NH4),HPO,. Hiéu qua tong hop CHPBMSH duoc danh gia bang chi sé nhil
hoa Ey4 [91]

o Anh hwéng ciia ham lwong nito

Sau khi Iya chon dwoc ngudn nito phu hop, ching vi khuan nghién ctru
duoc nudi lic trong MSM ¢6 bd sung ngudn nito lya chon véi ham lugng khac
nhau (0,1; 0,2; 0,3; 0,4; 0,5 va 0,6% (w/v)). Hiéu qua téng hop CHbBMSH
duoc danh gia bang chi s6 nhii hoa Eaq [91].

o Anh hwéng cia gid tri pH

Kha nang tong hop CHPBMSH ctia chiing vi khuan nghién ctru duoc danh
gid voi cac gia tri pH khéac nhau (4, 5, 6, 7, 8, 9 va 10). Hi¢u qua téng hop
CHDPBMSH duoc danh gia bang chi s6 nhii hoa Ex4[91]

e Anh huéng ciia nhi¢t d (°C)

Kha nang tong hop CHPBMSH ctia chiing vi khuan nghién ctru duoc danh
gid & cac nhi¢t do khac nhau (4, 15, 20, 25, 30, 37, 45, 50 va 55°C). Hiéu qua
tong hgp CHPBMSH duoc danh gia bang chi s6 nhii hoa Eyy [91].

o Anh hwéng cia ham lwong muoéi (NaCl)

Kha nang tong hop CHPBMSH ciia chiing vi khuan nghién ctru duge
danh gia & cac nong d6 mudi khac nhau (0 1, 2, 3, 4, 5 va 6% (w/v)). Hiéu qua
tong hgp CHPBMSH duoc danh gia bang chi s6 nhii hoa Eyy [91].
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o Anh hwéng ciia ty Ié tiép giong

Kha ning tong hop CHPBMSH cua chiing vi khuin nghién ctru dugce danh
gia véi ty 18 tiép giong khac nhau (1, 2, 3, 4, 5 va 6% (v/v)). Hiéu qua tong hop
CHDPBMSH duoc danh gia bang chi s6 nhii hoa Ep4 [91].

2.2.6. Lén men, tich chiét CHDBMSH tho ‘

Chung vi khuan nghién ctru dugc 1én men trén moi truong khodng & diéu
kién phu hop sau 12 ngay, CHPBMSH dugc tach chiét tir dich 1én men theo
phuong phép sau [92]:

Dich 1én men v&i mat do t& bao 10° CFU/ml dugc ly tam dé loai bo té
bao. Sau khi loai bo hét té bao, dich con lai dugc chinh xuéng pH 2,0 bang HCI
dic roi giit & 4°C trong 24 gid dén khi CHPBMSH két tiia hoan toan. Sau do,
CHPBMSH két tiia dugc ly tdm thu héi. CDHBMSH tho tiép tuc dugc chiét
bang dung dich ethyl acetate: dich CHPBMSH véi ty 1& 1:1 (v/v). Lic manh
dao déu dich chiét trong 10 phut, thu dich pha trén bang phéu chiét. Lap lai
budc chiét 03 1an. Lam kho san pham bang thiét bi ¢6 quay chan khong thu
duoc CHPBMSH tho.

2.2.7. Phwong phap tinh sach CHPBMSH thé tong hop béi G303-KL2

Hoa tan 5g CHPBMSH thé thu duge tir dich 1én men ctia ching vi khuan
Acinetobacter G303-KL2 trong diéu kién phi hop (Muc 2.2.6) trong 10 ml
nudc deion. Sau d6 chiét bang ether, tiép theo bang 20ml dichloromethane
(CH,CL,) dé loai bo cac tap chat. B6 sung 50 ml ethanol vao dung dich nuéc con
lai. Lam bay hoi dung dich ethanol-nudc ¢ nhiét d§ 0-5°C trong binh chra ether
trong 24h. Loai bd 16p chét long, thu chét ran, hoa tan chit rin thu dugc béng
10ml dung dich ethanol-nuéc 90%. Lam bay hoi dung dich ethanol-nuéc &
nhiét do 0-5°C trong binh chira ether trong 24 gid. Loc thu chét ran, lam kho
trong chan khong, thu dugc CHPBMSH tinh khiét tr CHPBMSH th6 ban déu.

2.2.8. Phéin tich CHHBMSH dugc tong hop béi chiing vi khuan nghién

ctru bang sac ky ban mong (TLC)

Hoén hop chloroform:methanol:acetic acid (65:15:20 v/v/v) dugc st dung
dé phan tach CHPBMSH duoc tong hop tir ching vi khuan G303-KL2 trén ban
TLC. Bé nhan biét cac diém c6 gbc carbohydrate, sir dung dung dich hién mau
ethanol : H,SOy dic ty 18 1:4 (v/v) phun 1én ban sic ky. Tiép tuc lam kho trén
ngon lira cho dén khi ban sic ky kho va hién mau [93].
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2.2.9. Phén tich CHHBMSH dugc tong hop béi chiing vi khuan nghién
ciru bang pho hong ngoai (FTIR) ‘ ‘ o
Pho hong ngoai (FT-IR) dugc phan tich bang may hong ngoai bién doi
Fourier NEXUS 670 (M¥) voi cac diéu kién sau: do phan giai 4cm™, mdi mau
duoc quét 32 1an trong giai budc song tir 4000 cm™ dén 400 cm™, cac miu duoc
do bang phuong phap truyén qua mau ép vién KBr.
2.2.10. Phan tich chat hoat dong bé miit sinh hoc dwoc tong béi chiing

vi khu’fin nghién ctru bang phwong phap HPLC/MS
* Hoa chdt: Acetonitril (Merck); Acid formic (Merck); Methanol (Merck);

Acid axetic; PSA; Nuodc deion
* Thiét bi phén tich:

+ Hé thong sic ki long Q Exactive Focus Hybrid Quadrupole-Orbitrap Mass
Spectrometer (Thermo, USA)

+ Cot pha dao RP C18 (250 mm x 4,6mm X% 3 pum)

+ Chuong trinh gradien dung méi nudc-acetonitrile (tir 30:70 dén 0:100)

+ Detector UV 265nm va 320 nm

+ Nhiét do cot: 30°C.

+ Thé tich tiém mau tdi wu 12 5 uL v6i dung moi acetonitrile/nuéc khir ion
(1/1, v/v).

+ Tbc d6 dong 0.2 mL/phut.

+ Théng s6 khéi phd nhu sau: phuong phap ion hoa dién tir; ghi nhan ¢ ché
d6 AIF (all fragmentation ions); tbc do khi bd tro: 0.5; tbc do phun suwong
(sheath gas): 20; tbc do khi bay hoi dung méi: 5; nhiét d6 hoa hoi dung méi:
320°C; nhiét d6 dng mao quan: 150°C; dién thé 6ng mao quan: 3.0 kV; chat
chuan c6 néng d6 1 mg/L dugc str dung dé t6i wu hoa diéu kién phan manh.

2.2.11. Phan tich chit hoat déng bé mit sinh hoc biang cong huong tir
hat nhan (NMR)

Pho cong huong tir hat nhan 'H-NMR va BC-NMR dugc ghi lai trén may
quang phd Bruker AVANCE III 500 MHz (Puc) va st dung dung moi DMSO
lam dung moi.

2.2.12. Xac dinh ham lugng ‘d?lu tho tong so6 o

Loc mau nudc chira dau. Dau chiét sau khi loc dugc thu hoi bang dung

mdi dichloromethane. Phan dung méi chira dau chiét dugc c6 quay & 42°C bang

may cb quay chan khong (Buchi, Thuy Si) cho dén khi trong luong khong doi.
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Ham lugng dau tho tong sb con lai trong binh ¢d quay dugc can dé xac dinh
khéi luong [94].
2.2.13. Phuong phap tinh toan va xir ly s0 liéu
Céc s0 liéu phan tich dugc tinh todn, xu ly, biéu dién dudi dang gid tri
trung binh + do 1éch chuan (SD: Standard Deviation) trén do thi bang phan mém

Microsoft Excel.
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CHUONG 3: KET QUA VA THAO LUAN

3.1. PHAN LAP VA TUYEN CHON CHUNG VI KHUAN CO KHA
NANG TONG HQP CHAT HOAT PONG BE MAT SINH HQC TREN
NGUON CO CHAT LA DAU THO
Tt 20 mau nude nhiém dau thu duge tai cic giéng khai thac diu & mo
Rong, Viing Tau, ching toi da phan 1ap dwoc 35 ching vi khuan. Trong d6, da
tuyén chon dugc 04 ching vi khuan c6 kha nang tong hop CHPBMSH trén
ngudn co chit 14 dau thd. Ca 04 chung déu 13 vi khuan déu 13 vi khudn Gram (-).
Hinh thai khuan lac duoc thé hién ¢ Hinh 3.1 va Bang 3.1.

C. Chung C2-KL3 D. Ching G312-KL2

Hinh 3.1. Hinh thai khuan lac trén méi trudng thach HKTS cta 4 chung vi
khuén c6 kha ning téng hop CHPBMSH trén ngudn co chat dau tho
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Bang 3.1. Pic diém hinh thai, Gram va kha niang tong hop CHPBMSH cuia 04
chung vi khuan nghién ctru

STT | Ky hiéu ching | Pic diém hinh thai khuan lac | Chi s6 Eyq (%) | Gram

Vang nhat, tron, mép gon, bé

1 G303-KL1 | mit hoi 16i, bong uét, d =3 21,2 -
mm
Tréng duc, li ti, tron, mép

2 G303-KL2 gon, bé mat nhin, bong, d = 1 55 -
mm
Trang duc, tron, mép gon, bé

3 C2-KL3 .. 35,6 -
mat 161, bong uédt, d = 2,5 mm
Trang duc, mép khong gon,
cO rang cua, bé mit det, hoi

4 G312-KL2 33 -

bong, c6 vong dong tam, d =

6 mm

Dic diém hinh thai khuan lac cta 04 ching vi khuan c6 kha ning tong

hop CHPBMSH trén moéi trudng dinh dudng HKTS sau 48 gio nudi cdy duoc
thé hién ¢ Bang 3.1. Két qua cho thiy, chung G303-KL2 ¢6 chi sb nhii hoa cao
nhat trong 04 ching voi chi s nhil hoa E,y dat 55%. Chi s6 nhil hoa E,q ciia 03
chung con lai thap hon chi dat tir 21,2 dén 35,6%.

3.2. SUC CANG BE MAT CUA CHAT HOAT PONG BE MAT SINH
HOQC PUQC TONG HQP BOI CAC CHUNG VI KHUAN NGHIEN

CcuUU

Tiém nang thuc sy cia CHDBMSH téng hop tor VSV duoc xac dinh béi
kha ning lam giam strc cing bé mit cia moi trudng nudi cay. Két qua do stc
cang bé mit cua 04 ching vi khuin nghién ctru (G303-KL2; G312-KL2; C2-
KL3; va G303-KL1) duoc thé hién & Bang 3.2.
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Bang 3.2. Stic cang bé mit cia CHPBMSH tong hop bdi 04 ching vi khuan

nghién ciru
o . o Strc cing bé mat
STT | Ky hi¢u chung | Chi s6 nhii hoa E4 (%)
(mN/m); (29-30°C)

1 G303-KL1 21,2 67,78
2 G303-KL2 55 49,21
3 C2-KL3 35,6 59,12
4 G312-KL2 33 61,53
5 Nude cat 0 71

Moi truong 0
6 69,88

MSM

Két qua (Bang 3.2) cho thdy, ca 04 ching vi khudn déu c6 kha ning lam
giam strc cang bé mat ciia moi trudng nudi cy tir 69,88 mN/m tai thoi diém ban
dau (0h) xubng 49,21; 61,53; 59,12; 61,53, va 67,78 mN/m lan luot voi cac
chiung G303-KL2; G312-KL2; C2-KL3; va G303-KL1 sau 12-14 ngay. Trong
d6, CHPBMSH tong hop bdi ching vi khuan G303-KL2 c¢6 stc cang bé mit

trong moi trudng giam manh nhét xubng chi con 49,21 mN/m.

Ttr két qua xac dinh hinh thai khuin lac, Gram, chi s6 nhii hoa Ea4 va sirc
cang bé mit (Bang 3.1 va 3.2), nhan thdy chiing G303-KL2 c6 hinh théi khuan
lac trén moi truong HKTS c6 mau tréng duc, 1i ti, tron, mép gon, bé mit nhan,
bong, duong kinh 1 mm (Hinh 3.1-B). Pay 1a ching vi khuan Gram (-). Sau 12
ngay nudi lic, dich nudi cdy co chi sé nhil hoa Ey4 cao nhat (55%) va sic cing
bé mit giam manh nhat (49,21 mN/m) trong s6 04 chung vi khuan nghién ctru.
Do do, chung vi khuin G303-KL2 duge lya chon cho céac nghién ctru thi

nghiém tiép theo.
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3.3. KHA NANG TONG HQP CHAT HOAT PONG BE MAT SINH

HOQC TREN NGUON CO CHAT DAU THO CUA CHUNG VI KHUAN
G303-KL2 THEO THOI GIAN

Pé danh gia kha nang tong hop CHPBMSH, ching vi khuidn G303-KL2

dugc nudi lac (180 vong/phut) trong mdi truong khoang bd sung 2% (w/v) dau

tho nhu ngudn cacbon duy nhat & 30°C, pH = 7, 2% (w/v) NaCl ty 18 tiép gidng

1a 3% (v/v), 30°C. Kha ning tong hop CHPBMSH ciia chung G303-KL2 dugc

danh gia thong qua chi s6 nhii hoa Ey4 trong sudt 18 ngay nudi cay.

S
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Hinh 3.2. CHPBMSH téng hop béi ching G303-KL2 theo thoi gian
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Hinh 3.3. Hiéu qua téng hgp CHPBMSH cua chung G303-KL2 trén mdi trudng
khoang st dung dau thd nhur ngudn cacbon duy nhét theo thoi gian
Két qua (Hinh 3.2 va 3.3) cho thdy, ching G303-KL2 bit dau tong hop
CHPBMSH sau 6 ngay nudi ciy vé6i chi s6 E 1a 27%. Kha nang tong hop
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CHPBMSH ciia chiing nay lién tyc ting va dat cao nhat ¢ ngay thir 12 véi Eoy
1a 55%. Tir ngay 16, CHDPBMSH giam déan, dén ngay 18 thi chi s6 E»4 giam con
47%. Nhu vay, ching vi khuin G303-KL2 c¢6 kha ning sinh tong hop
CHDBMSH trén nguén cacbon duy nhét 13 dau thé, dat gia tri cao nhét véi chi

s6 nhil hoa Eaq 13 55% sau 12 ngay nudi ciy.

3.4. ANH HUONG CUA CAC YEU TO TOI KHA NANG TONG HQP
CHPBMSH CUA CHUNG VI KHUAN NGHIEN CUU
3.4.1. Anh hwéng ciia ham lrong diu thé dén khi niing tong hop
CHDBMSH cua chung G303-KL2
Ham luong cacbon dong vai tro quan trong khong chi trong qué trinh sinh

truong va phéat trién cua vi sinh vt ma con trong qua trinh téng hop
CHPBMSH. Trong nghién ciru ndy, ching t6i tim kiém cac chung vi khuan vira
c6 kha nang sir dung dau thé nhu ngudn cacbon duy nhat, vira c6 kha ning tong
hop CHPBMSH trén ngudn co chat nay nham muc dich nang cao hiéu qua phan
huy hydrocacbon dau mo (dﬁu tho) cia VSV nghién cuu. Vi vay, sau khi lya
chon dugc chung G303-KL2 ¢6 kha ning tong hop CHPBMSH trén ngudn co
chit dau tho, ching toi tiép tuc tién hanh nghién ctru kha ning tong hop
CHDBMSH cua ching G303-KL2 vé1 ham lugng dau thé khac nhau (1,2, 3,4,
5, va 6% (W/v)).

Két qua (Hinh 3.4 va 3.5) cho thdy, ching G303-KL2 c6 kha ning tong hop
CHDPBMSH véi dai ham luong dau tho rong tir 1% dén 6% (w/v) sau 12 ngay
nudi cdy. Tuy nhién, & ham luong dau tho 1a 2% thi ching nay sinh tong hop
CHDBMSH cao nhat v6i chi s6 Eas dat 55%. Chi s6 Eas giam dan tir 53% xudng
42,5% khi ham luong dau tho tang tir 3% dén 6%. Do d6, ham luong dau tho
2% (w/v) duoc lya chon cho cac thi nghiém tiép theo.



Hinh 3.4. Anh huéng ctia ham luong dau tho khac nhau dén kha ning tong hop
CHDBMSH cua chung G303-KL2 sau 12 ngay

55 53
= 48.5
42.5
26

1% 2% 3% 4% 5% 6%
Ham lwong dau thd (w/v)
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Hinh 3.5. Hiéu qua tong hop CHDBMSH ciia chiing G303- KL2 véi ham lugng
dau tho khac nhau sau 12 ngay

3.4.2. Anh huéng ciia ngudn nito' dén kha ning tong hop CHPBMSH
cua chung G303-KL2
Nguon nito cling dong vai tro quan trong trong qua trinh sinh truong va

phat trién cia VSV néi chung va qua trinh sinh tong hop CHPBMSH noi riéng.
Pé tim ngudn nito thich hop nang cao hiéu qua sinh tong hop CHDBMSH,
chung G303-KL2 dugc nudi lic trén moi trudng khoang bd sung cac ngudn nito
khac nhau (0,3% (w/v) KNOs, (NH4),SO4, NH4NO;, NaNO; NH4Cl va
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(NH4),HPO,) véi cac diéu kién nudi cdy (2% (w/v) dau tho, 30°C, pH = 7, 2%
(w/v) NaCl, ty 1¢ gidng 3% (v/v)).

Két qua (Hinh 3.6 va 3.7) cho thdy, chung G303-KL2 téng hop
CHDBMSH cao nhit v6i ngudn nito 1a (NH4),HPO,, chi s6 nhii héa Eoy dat
58,5%. Kha nang tong hop CHPBMSH ctia ching G303-KL2 voi hai ngudn
nito KNO;, (NH4),SOy4 12 twrong d6i thap voi chi s6 nhil hoa Eay 1an luot 1 15%
va 18%. Ching G303-KL2 khong tong hop dugc CHPBMSH trong mdi truong
khoang c6 bd sung 3 ngudn nito 13 NH4NO;, NaNO; va NH4Cl. Do dé, ngudn
nito 1a (NH4),HPO, dugce lua chon cho cac thi nghiém tiép theo.

e

105 g SO NS NO7 el ) HE
| | 1

Hinh 3.6. Anh huéng ctia ngudn nito khac nhau dén kha niang tong hop
CHDBMSH ctia chung G303-KL2 sau 12 ngay
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Hinh 3.7. Hiéu qua téng hop CHPBMSH cua chung G303-KL2 v&i ngudn nito

khac nhau sau 12 ngay

3.4.3. Anh hwéong cia ham lwong nito dén kha niing tong hop

CHDBMSH ciia chiing G303-KL2 q
bé xac dinh ham lugng (NH4),HPO,4 phu hop cho qua trinh sinh tong hop

CHDPBMSH, ching G303-KL2 duoc nudi lic trén moi truong khoang bod sung
(NH4):HPO4 v61 ham lugng khéc nhau (0,1; 0,2; 0,3; 0,4; 0,5; 0,6% (w/v)) voi
diéu kién nudi cdy (2% (w/v) dau thd, 30°C, pH = 7, 2% (w/v) NaCl, ty 1& gidng
3% (v/V)).

Hinh 3.8. Anh hudng ctia ham luong nito khac nhau dén kha nang tong hop
CHDBMSH cta chung G303-KL2 sau 12 ngay
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Hinh 3.9. Hiéu qua tong hop CHPBMSH ctia chung G303 véi ham luong nito
khac nhau sau 12 ngay

Két qua (Hinh 3.8 va 3.9) cho thdy, ching G303-KL2 c6 kha ning tong
hop CHPBMSH vdi dai ham lugng (NH,),HPO, rong tir 0,1% dén 0,6% voi chi
sO Eoq tir 48,5 dén 60%. Kha niang tao CHDBMSH ting dan tir 48,5% dén 60%
v6i nong d6 (NH4),HPO, ting dan tir 0,1% dén 0,4% (w/v), va dat cao nhét &
ham lugng (NH4),HPO4 0,5% va 0,6% véi chi sb nhil hoa E,4 dat 60%. Do do,
ham Iuong 0,5% (w/v) (NH,),HPO, dugc liwa chon cho céc thi nghiém tiép theo.

3.4.4. Anh hwéng ciia gia tri pH dén kha ning tong hop CHPBMSH

cua chung G303-KL2 , 7
bé nghién ctru anh huong cua gia tri pH dén kha nang tong hop

CHDPBMSH cua ching G303-KL2, tién hanh thi nghiém véi cac gia tri pH khac
nhau (4, 5, 6, 7, 8, 9 va 10) trong 12 ngay nudi cdy trén moi trudng khoang cd
bd sung 2% (w/v) dau thd, NaCl 2% (w/v), 30°C va 0,5% (w/v) (NH4),HPO,, ty
1¢ phan tram gidng 1a 3% (v/v).
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Hinh 3.10. Anh hudng cta gia tri pH khac nhau dén kha nang tong hop
CHDBMSH cua chung G303-KL2 sau 12 ngay

e
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29 29
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o |
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Gia tri pH
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Hinh 3.11. Hiéu qua téng hop CHPBMSH cuia chung G303-KL2 & céc gi tri
pH khac nhau sau 12 ngay

Két qua (Hinh 3.10 va 3.11) cho thdy, chung G303-KL2 c6 kha ning tong
hop CHPBMSH t6t va on dinh véi dai pH tir 7 dén 9, voi chi s6 nhii héa Eoq tir
54 dén 63,5%. O gia tri pH = 8, chi s6 nhil hoa E,4 13 cao nhat dat 63,5%. O gia
trj pH = 5, chiing G303-KL2 tong hop CHPBMSH tuong d6i thap chi dat 15%,
& gia tri pH = 6 va pH = 10, CHPBMSH dat bang nhau véi chi sb nhii hoa Ea,
14 29%. Tur két qua trén, gia tri pH = 8 duogc lya chon cho cac thi nghi¢m tiép
theo.
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3.4.5. Anh huéng ciia nhiét d9 dén kha niing tong hop CHPBMSH ciia
chung G303-KL2 sau 12 ngay
Nhiét d6 1a yéu té quan trong anh hudng dén sinh trudng ciing nhu sinh

tong hop CHPBMSH cua VSV. Bé nghién ctru anh huéng cta nhiét do dén
sinh tong hop CHPBMSH cua ching G303-KL2, ching G303-KL2 duoc tién
hanh nuéi lac trén méi truong khoang vdi cac nhiét do khac nhau: 4, 15, 20, 25,
30, 37, 45, 50 va 55°C va & cac diéu kién nudi cdy da lya chon ((2% (w/v) dau
tho, 0,5% (w/v) (NH4)2HPO4, NaCl 2% (w/v), pH = 8, ty 18 gidng 3% (v/v)).

I“II BRI
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Hinh 3.12. Anh huéng cta nhiét d6 dén kha niang tong hop CHPBMSH cua
ching G303-KL2 sau 12 ngay
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Hinh 3.13. Hiéu qua téng hop CHPBMSH cua chung G303-KL2 véi nhi¢t do
khéc nhau sau 12 ngay
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Két qua (Hinh 3.12 va 3.13) cho thiy, chung G303-KL2 ¢ kha ning tao
CHPBMSH cao & ci hai nhiét d6 30°C va 37°C, vdi chi s6 nhii hoa Eas 1an luot
1a 63,5% va 62,5% sau 12 ngay nudi cdy. Ching G303-KL2 tao CHDBMSH
yéu & 50°C (voi Eay 1 18%), va trung binh & cac nhiét do 15, 20, 25 va 40°C véi
chi s6 nhil hoa Ea 1an lugt 13 46, 55, 57 va 46%. Chiung nay khong tong hop
dugc CHPBMSH ¢ 4°C va 55°C. Do d6, 30°C duoc Iya chon 1a nhiét do thich
hop cho cac thi nghiém tiép theo.

3.4.6. Anh huéng ciia ham lwong mudi (NaCl) dén kha niing tong hop

CHDBMSH cua ching G303-KL2 sau 12 ngay 7
bé xéc dinh anh huong ctia ham luong NaCl téi kha nang tong hop

CHDPBMSH cua ching G303-KL2, tién hanh nuéi lic ching trén moi trudng
khoang bo sung cac nong do NaCl khac nhau (0, 1, 2, 3, 4, % va 6% (w/v) voi
cac diu kién nudi cdy lua chon (2% (w/v) dau thd, 0,5% (w/v) (NH4),HPO,,
pH = 8, nhiét d6 30°C, ty 1& gidng 3% (v/v)).

Két qua (Hinh 3.14 va 3.15) cho thiy, ching G303-KL2 sinh tong hop
CHDPBMSH cao v6i ham luong NaCl 1a 1 va 2% (w/v), v6i chi sb Ea4 1an luot 13
66% va 55,3%. Vi ham lugng NaCl 3 va 4%, chung nay téng hop CHPBMSH
lan luot 14 31% va 23,5%. Chung G303-KL2 khong téng hop CHPBMSH &
ham lugng NaCl 5 va 6%. Do d6, ham lugng NaCl phu hop cho ching G303-
KL2 tao CHPBMSH 14 1% (w/v) duogc lua chon cho nghién ciru tiép theo.

Hinh 3.14. Anh hudng ctia ham luong NaCl dén kha nang tong hop CHDBMSH
cua chung G303-KL2 sau 12 ngay
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Hinh 3.15. Hiéu quéa tong hop CHPBMSH ciia chiing G303-KL2 v6i ham
lugng NaCl khac nhau sau 12 ngay
3.4.7. Anh hwéng cia ty 1¢ gidng dén kha ning tong hop CHPBMSH

cua chung G303-KL2 sau 12 ngay ‘ 7
bé xéc dinh anh huong cua ty 1€ giong ban dau téi kha nang tong hop

CHPBMSH, chiing G303-KL2 dugc nudi lic trong méi trudng khoang bo sung
ty 1¢ giébng khac nhau (1, 2, 3, 4, 5 va 6% (v/v)) véi cac diéu kién nudi ciy lua
chon (2% (w/v) dau thd, 0,5% (w/v) (NH4),HPO,, pH = 8, 30°C va NaCl 1%
(W/v)).

Hinh 3.16. Anh huéng cua ty 1é gidng dén kha ning tong hop CHPBMSH cua
chung G303-KL2 sau 12 ngay
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Hinh 3.17. Hiéu qua tong hop CHPBMSH cua ching G303-KL2 véi ty 1é gidng
khac nhau sau 12 ngay

Két qua (Hinh 3.16 va 3.17) cho thay, chung G303-KL2 tong hop
CHDPBMSH tét véi ty 1é giéng ban dau duoc bo sung 14 3, 4, 5 va 6% (v/v) voi
chi s6 nhii hoa E4 dat 1an luot 13 66; 67; 69,7 va 62%, dat cao nhét khi bd sung
ty 1 giong 14 5% (v/v). Kha ning tong hop CHPBMSH cua chung nay giam véi
ty 18 gidng bo sung ban dau 1a 1 va 2% (v/v) véi chi sd nhii hoa Eas chi dat 35,6
va 48%. Nhu vay, ty 1& gidng 5% (v/v) 1a pht hop cho qua trinh sinh tong hop
CHDPBMSH ¢ ching G303-KL2. Nghién ctu ctua Lai Thay Hién va cong su
(2013) cho thay chung vi khuan Rhodococcus duge ching minh 13 ¢6 kha ning
tong hop CHPBMSH tir cac mau nudc 6 nhiém dau ven bién Viing Tau. O diéu
kién thi nghi€ém, kha nang nhii hoa véi xylen cia CHPBMSH do chung vi
khuan nay dat duoc 1a 65% gan nhu tuong duong véi ching G303-KL2 (69,7%)
trong nghién ctru nay [81].

3.5. LEN MEN TONG HQP CHPBMSH TU CHUNG G303-KL2 O
PIEU KIEN PHU HQP

Chung vi khuan lya chon G303-KL2 duoc 1én men & cac diéu kién phu

hop trén modi trudng khoang bd sung 2% (w/v) dau thd, 0,5% (w/v)

(NH4),HPO,, pH = 8, 30°C, 1% (w/v) NaCl, va ty 1& giong 5% (v/v). Sau 12

ngay nudi lic ¢ diéu kién phu hop, chi sé nhii héa Ea4 cta chung nay dat duoc 1a

69,7% (tang 14,7%) va stc cing bé mat giam tir 69,88 mN/m (trong MSM)
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xuéng chi con 34,51 mM/m (gidam hon 14,7 mN/m) so véi trude khi lya chon
cac yéu t6 anh hudéng phu hop.

Mulligan (2005) da ching minh dugc CHBDBMSH do ching
Acinetocbacter ACMS25 tong hop c6 thé lam giam sic cing bé mat cua nudc
cat tir 72,0 xubng 35,0 mN m™' [66]. Trong méi truong mudi khoang duoc bd
sung glycerol (2%), vao cudi giai doan 1én men 72 gid, chi s6 nhii hoa (E»4%)
ctia chiing nay dat duoc 1a 64,6 %. Két qua tir nghién ctru ciia Mulligan ciing
twong dong voi két qua dat duoc trong nghién ctru nay khi ching G303-KL2
tong hop dugc CHPBMSH c6 dd nhil hoa Ey 12 69,7% va stc cing bé mit
giam xudng 34,11 mN/m sau 12 ngay. Haim lvong CHPDBMSH tho cua ching
G303-KL2 dat duogc trong nghién ctru nay 1a 1,1 g/l, tuong duwong véi chung

nam men Candida lipolytica trong nghién ctru cta [95].

3.6. PHAN LOAI CHUNG VI KHUAN NGHIEN CUU DUA TREN
PAC PIEM HINH THAI KHUAN LAC VA TRINH TU GEN 16S RNA

Pic diém hinh thai khuan lac cua ching G303-KL2 duoc quan sat trén

moi truong thach HKTS sau 48 gio nudi cay. Khuan lac ¢6 mau trang duc, li ti,

tron, mep gon, bé mat nhén, bong, duong kinh =1 mm (Hinh 3.1-B).

Bén canh viéc xac dinh hinh thai khuan lac cta chung vi khuan G303-
KL2, chiing nay da duoc tién hanh phan tich trinh ty gen 16S rRNA va so sanh
trinh tu thu dugc voi GenBank dé tim nhitng lodi ¢6 trinh ty twong dong. Két
qué cho théy, trinh ty gen 16S rRNA ciia ching G303-KL2 tuong dong 99% véi
loai Acinetobacter sp. Vi vay, trong nghién ctru nay, chung G303-KL2 duoc ky
hiéu la Acinetobacter sp. G303-KL2.
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3.7. KHA NANG PHAN HUY DAU THO CUA CHUNG VI KHUAN
ACINETOBACTER SP. G303-KL2 VA VAI TRO CUA CHAT HOAT
PONG BE MAT SINH HQC CUA CHUNG VI KHUAN NAY
Két qua nghién ctru cac yéu to anh hudng cho thiy, hidu qua tong hop
CHDBBMSH cua chung Acinetobacter sp. G303-KL2 trén moi truong khodng
véi cac yéu té phi hop 2% (w/v) dau tho, 0,5% (w/v) (NH4),HPO,, NaCl 1%
(W/v), ty 1& gidng 5% (v/v), pH = 8 va 30°C dat tuong ddi cao voi chi sé nhil
hoa Ez4 1a 69,7% (cao hon 14,7% so vo1 ham lugng CHPBMSH dat duoc trude
khi nghién ctru cac yéu té anh hudng, didu kién & Muc 3.3).
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Hinh 3.18. Hiéu qua phan huy dau tho cua chung Acinetobacter sp. G303-KL2
sau 12 ngay

Cot trdi: (D/c) doi chitng khéng bo sung ching Acinetobacter sp. G303-
KL2

Cot giva: (TN): thi nghiém véi chiing vi khudn Acinetobacter sp. G303-
KL2 & diéu kién lwa chon cdc yéu té phit hop;

Cot phii: (TN) thi nghiém véi ching vi khudn Acinetobacter sp. G303-
KL2 ¢ diéu kién khéong lwa chon cdc yéu t6 phit hop

Kha ning phan hiy hydrocacbon ddu mo (dau thd) cia ching
Acinetobacter sp. G303-KL2 dugc danh gia trong moi truong (1) véi cac yéu td
phu hop duogc lwa chon va (2) véi cac yéu td chua dugc Ira chon phu hop. Hiéu

qua phan huy dau thd cta chung Acinetobacter sp. G303-KL2 dugc danh gia
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thong qua ham luwong dau tho tong sd dugce xac dinh bang phuong phap can
trong luong [94].

Két qua phan huy dau tho cia ching vi khuan Acinetobacter sp. G303-
KL2 dugc thé hién ¢ Hinh 3.24 cho thiy, véi cac yéu té da duoc lua chon phu
hop, ham luong dau tho giam tir 20,13 g/L (100%) & ca 02 mau thi nghiém va
01 mau dbi chimg tai thoi diém 0 gio xudng con 18,18 g/L ¢ miu d6i ching
(hiéu suat phan huy dat 9,7%) va 3,33 g/L (hiéu suat phan hiay dat 83,5%) ¢
mau thi nghiém véi cac yéu té di duoc lua chon phu hop. O diéu kién trude khi
duoc lwa chon phu hop, ham luong dau giam xubng 13 6,29 g/L véi hiéu suat
phan huy chi dat 69% sau 12 ngay.

Sau 12 ngay nudi lac & diéu kién phu hop, hiéu qua phan huy dau tho cua
chung Acinetobacter G303-KL2 & diéu kién dugc lya chon phu hop 1a 83,5%
cao hon hiéu qua phan huy dau thé ciing cia ching nay ¢ diéu kién chua dugc
Iwa chon (69%) 13 14,5 %. Chi s6 nhii hoa E,4 ctia chung nay dat duoc 1a 69,7%
(tang 14,7%) va sttc cang bé mit giam tir 69,88 mN/m (trong MSM) xudng chi
con 34,11 mN/m (gidm hon 15,1 mN/m) so vai trudce khi Iya chon céac yéu td

anh huong phu hop.

Zhang va cong su (2021) d3 minh chtmg hiéu qua phan hiy dau tho cua
chung Acinetobacter baumannii dat 80% sau 14 ngay & diéu kién phu hop [96].
Diéu nay cho thay, ching Acinetobacter baumanni trong nghién ctru cia Zhang
va cs ¢6 hiéu qua phan huy trong duong so v6i hiéu qua phan hiy dau thd cua
chung vi khuan Acinetobacter sp. G303-KL2 trong nghién ctru ndy sau 12 ngay
& diéu kién phu hop 1a 83,5%. Piéu nay cho thdy, CHDBMSH duoc tong hop
boi chung vi khudn Acinetobacter trong nghién ctru nay c6 kha ning nang cao

hiéu qua phan hay hydrocacbon dau mo (dau thd).

3.8. PHAN TiCH THANH PHAN HOA HQC CUA CHAT HOAT
PONG BE MAT SINH HQC CUA CHUNG VI KHUAN
ACINETOBACTER SP. G303-KL2
Viéc xac dinh thanh phan héa hoc ctia cic CHPBMSH dong vai tro hét stc
quan trong, bai trén co sé d6 ¢o thé du doan duoc co ché tic dong cua cac chit

nay, tr d6 dua ra giai phap ung dung hi€u qua. Theo cac nghién ctru da duogc
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cong bd, CHPBMSH dugc tong hop tir VSV thudc nhém cac hop chat hoat
dong bé miat co trong luwong phan tir thap gdm hai nhom Glycolipids
(Rhamnolipids, Sophorolipids, Mannosylerythritol lipid, va Trehalose lipds) va
Lipopeptides (surfactin, fengycin),.... Glycolipids 1a carbohydrate két hop véi
axit béo chudi dai hodc axit béo hydroxyl lién két voi ester hodc nhom ether
[61]. Cac nghién ciru trude d6 cho rang, CHPBMSH Rhamnolipids thuéc nhom
Glycolipids co trong lugng phén tir thdp chu yéu duoc tong hop boi cac loai vi
khuan nhu Acinetobacter, Pseudomonas, va Rhodococcus [97]. Dé xac dinh
CHDPBMSH tong hop tir chung vi khuan Acinetobacter sp. G303-KL2 trong
nghién ctru nay c6 phai la Rhamnolipid thuoc nhom Glycolipids hay khong,
chung t6i tién hanh tinh sach va phan tich thanh phan, tinh chat va ham luong
cua CHPBMSH nay. Cac phuong phap phan tich dugc st dung trong nghién
ctru nay la: Sic ky ban moéng (TLC), quang phd hdng ngoai (FT-IR), sic ky
long ghép khoi phd (HPLC/MS), va cong hudng tir hat nhan ('H-NMR va 1C-
NMR).

3.8.1. Phan tich thanh phan chz“it hoat dong bé mit ciia chiing vi khuan

Acinetobacter sp. G303-KL2 bang sac ky ban méng (TLC)

Nhu d3 d& cap O trén, Banat va cong su (2010) dd chi ra rang,
CHDPBMSH duoc tong hop tir chi Acinetobacter thudng thudc nhom Glycolipid
[97]. Chinh vi vy, ban dau dé xac dinh so b6 CHPBMSH do ching vi khuén
G303-KL2 tong hop, ching t6i tién hanh phan tich cac chat nay bang sic ky ban
mong (TLC). Trong nghién ciru nay, hdn hop chloroform:methanol:acetic acid
(65:15:20 v/v/v) dugc st dung dé lam dung méi dong phan tach cac
CHDPBMSH duoc tong hop tir chung vi khuidn G303-KL2 trén ban TLC. Tién
hanh chay song song véi chat chuan L-Rammnose va D-Glucose. Glycolipid
cho vi khuan Acinetobacter tao ra thudng c6 hai gbc gin kém 1a axit béo va
carbohydrat. Dé nhan biét gbc carbohydrate, sir dung dung dich hién mau
ethanol:H,SO4 dic ty 18 1:4 (v/v) phun 1én ban sic ky. Tiép tuc lam kho trén
ngon lira cho dén khi ban sic ky hién mau. Néu mau chira Carbohydrat s& xuat
hién diém mau hong tim. Gia tri Rf caa CHPBMSH tong hop boi chung G303-

KL2 duge so sanh voi chat chuan L-Rhamnose va D-Glucose [93].
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A. CHPBMSH ctia G303-KL2; B. D-Glucose chuén;

C. L-Rhamnose chuan

Hinh 3.19. Két qua TLC san pham CHHBMSH dugc tong hop bai chung vi
khuan G303-KL2

Két qua phan tich TLC (Hinh 3.18) cho thiy ca 3 mau déu xuat hién phan
tmg mau dic trung cia nhém Carbohydrate dong thoi hé sé Rf do chung vi
khuan G303-KL2 tao ra (Hinh 3.18-A) gan twong dong so voi hé sd Rf cuia chét
chuan L-Rhamnose (Hinh 3.18-C). Nhu viy, thanh phdn héa hoc cua
CHPBMSH do chiing vi khuan G303-KL2 tong hop gan giéng chat chuan L-
Rhamnose. Tuy nhién, dé khang dinh CHPBMSH do chiing nay tao ra cé thudc
nhém Glycolpid hay khong thi cin tién hanh tinh sach Rhamonolipids tir
CHDPBMSH thé sau d6 tiép tuc phan tich thanh phan cia CHDBMSH nay bing
cac phuong phap khac.
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3.8.2. Tinh sach chit hoat dong bé mit sinh hoc thé cia chiing vi
khuan Acinetobacter sp. G303-KL.2

Quy trinh tinh sach CHPBMSH thé tong hop boi G303-KL2 dugc tién
hanh & Muc 2.2.7. CHPBMSH tinh khiét thu duoc tiép tuc dugc phan tich FT-
IR, HPLC/MS va NMR.

3.8.3. Phin tich thanh phan chit hoat dong bé mit sinh hoc ctia chiing
vi khuan Acinetobacter sp. G303-KL2 biang quang pho hong ngoai
(FT-IR)

San pham CHPBMSH duoc tong hop tir ching vi khuin Acinetobacter
sp. G303-KL2 duoc phan tich thanh phan cau trac bang phuong phap FT-IR.
Két qua FT-IR trén hinh 3.19 xuit hién céc pic dic trung tai 2976 va 2887 cm’!
do cac dao dong kéo dai ctia nhom CH, va CH; cua chudi acyl [98]. Cac dai tai
2738 va 1376 cm™ dic trung cia cdu truc glycolipid va pic 1429 13 do rung
dong bién dang & (CH) va 1376 cm™ ctia nhom COO- kéo dai khong d6i xtng
va ubn cong CH, va CH; chimg minh cho sy ton tai cta lién kiét gitta nguyén tir
cacbon va nhom hydroxyl trong cau trac héa hoc cua thanh phan glycoside [99,
100]. Pac biét su xuét hién cua dai héip thu tai ving 1038 cm™! twong (mg véi
nhém —COC- trong cac cdu trac tudn hoan cta carbohydrate, cting véi su xuét
hién cua lién két gitta nguyén tir cacbon v6i nhom hydroxyl tai cac dinh 1429-
1376 cm' cho thay cau triic cia san pham chiét tach nay 1a ctia vong rhamnose,
day 1a cac pic dic trung trén phd FT-IR cua glycolipid néi chung va

rhamnolipid noi riéng [100].
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Hinh 3.20. Pho FT-IR cia CHPBMSH tach ra tir ching vi khuan G303-KL2.

3.8.4. Phan tich thanh phan chat hoat dong bé miit sinh hoc ciia chiing
vi khuan Acinetobacter sp. G303-KL2 bang HPLC/MS )
Rhamnolipid 1a CHPBMSH c6 cau tric phtic tap bao gdm mot dén hai

phan tir Rhamnose lién két véi mot sé phan tir axit béo hydroxyl (anh mé phong
nhu Hinh 3.20). Dé xac dinh xem Rhamnolipid c6 hién dién trong CHPBMSH
do chung vi khuan G303-KL2 tong hop khong va ham luong Rhamnolipid trong
CHDbBMSH nay la bao nhiéu, chung té1 st dung phuong phap phan tich
HPLC/MS. Hoa chét va thiét bi st dung phan tich duoc néu chi tiét trong Muc
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Hinh 3.21. M6 phéng cau trac Rhamnolipid
Két qua phan tich HPLC/MS cua CHPBSMH tao ra béi ching vi khuin

G303-KL2 cho théy, tai thoi gian luu RT 17,4 phat XuAt hién cac phan doan co
ty 1€ m/z tuong g la: 650,3793; 649,3793; va 479,2490. Cac nghién ctru trudce



51

day chi ra rang, ty 1&é m/z 650,3793 dic trung cho s khdi cta di-rhamnolipid,
con phan doan véi ty 1€ m/z 649,3793 dac trung cho s6 khoi ctia Rha-Rha-C10-
C10, 1ahop chat di-rhamnolipid, mét di 1 proton. Ty 1& m/z 479,2490 dic trung
cho s6 khéi ciia manh di-rhamnolipid, Rha-Rha-C10-C10, mat di mot nhanh
ester C1oH; 503 [42, 101]. Nhu vay, CHDBMSH tao ra béi ching vi khuan c6 thé
1a di-rhamnolipid, Rha-Rha-C10-C10. B¢ lam rd thém thanh phan ciu tric cua
CHHBMSH duoc tong hop bdi chung vi khuan G303-KL2, chiing tdi tiép tuc
xac dinh ham luong Rhamnolipid c6 trong CHPBMSH va ciu triic ctia chat nay
thong qua phuong phap NMR.

3.8.5. X4ac dinh ham lwong Rhamnolipid c6 trong chit hoat dong bé

mat sinh hoc caa chung vi khuﬁn Acinetobacter sp. G303-KL2
Két qua phan tich thanh phan CHHBMSH cua ching vi khuan G303-KL2

bang phuong phap HPLC/MS (Muc 3.7.4) cho thdy, CHPBMSH tao ra boi
chung vi khuan G303-KL2 c6 thé 1a di-rhamnolipid, Rha-Rha-C10-C10. Ham
luong Rhamnolipid Rham-Rham-C¢-Cyo trong mau CHPBMSH cua ching
G303-KL2 tiép tuc dugc tién hanh xac dinh theo cac budc sau:

* Xdy dung dwong chuin dé xdc dinh ham lwong Rhamnolipid cé trong
CHDBMSH ciia chiing vi khudn Acinetobacter sp. G303-KL2

Chét chuan Rhamnolipid Rham-Rham-Co-C o v6i d6 tinh khiét 98% cua
hang Sigma-Aldrich. Can 10,00mg Rhamnolipid Rham-Rham-C,¢-Co chuan
vao binh dinh mtc 10,00ml; dinh muc bé“mg dung mo61 methanol va acetonitril
thu duoc dung dich c6 néng @6 1000 (mg/1). Hat 1,0ml dung dich nay vao binh
1000ml, dinh mic dén vach duoc dung dich c6 nong d6 1(mg/l) (dung dich

chuan gdc).

Pha lodng tir dung dich chuan gbc dé dugc cac dung dich c6 nong do 1a 1,
2, 5,10, 20, 50 va 100 pg/L. Loc qua mang loc 0,45um, tiém vao hé théng sac
ki khéi phd. Két qua xay dung dudng chuan duoc trinh bay trong Bang 3.3 va
Hinh 3.21. Két qua phan tich sy twong quan ham lwong Rhamnolipids duoc
trinh bay ¢ Bang 3.4.
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Bang 3.3. Két qua xay dung dudng chuin cia Rhamnolipid Rham-Rham-Co-

CIO
Thé tich dung dich | Binh dinh | Nong 6 | Dién tich pic
chuin gbc V muc (ml) (ng/l)
100 (ul) 100 1 4287
200 (ul) 100 2 8808
500 (ul) 100 5 22370
1000 (pl) 100 10 44974
2 (ml) 100 20 90181
5 (ml) 100 50 225801
10 (ml) 100 100 451836
Phuong trinh hdi qui: y = 4520.7x — 233.32
Hé sb tuong quan: R2=1(—r=1)

Két qua khao sat sy twong quan giita y (dién tich pic) va x (ndng do);
bang phwong phap binh phuong cuc tiéu, két qua cho thiy hé sé 2 =1 (D r=
1) ching t6 ¢6 sy trong quan tuyén tinh chit ché giita nong d6 va dién tich pic
ctia Rhamnolipid Rham-Rham-C o-C) trong khoang néng do 1 — 100 pg/L.
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Nong dd Rhamnolipid Rham-Rham-C,-C,, (ng/L)

Hinh 3.22. Puong chuan ctia hop chit Rhamnolipid

* Quy trinh xir Iy mdu CHPBMSH ciia chiing vi khudn Acinetobacter sp.
G303-KL2
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Can 1.00 gam miu CHPBMSH vio ong li tim 50 mL. Sau d6, thém vao
mau phan tich 10.00 mL dung méi acetonitrile, tron déu mau bang may vortex
véi toe d6 2000 vong/phit, trong 1 phut. Mau phan tich duoc 1i tim véi toc dd
9000 vong/phut, trong 5 phit. Hat chinh xac 5 mL mAu dich chiét vao binh dinh
murc 100 mL, sau d6 dinh mirc bang nudce khir ion. Cot chiét pha ran bao gom
C18 (150 mg) va PSA (50 mg) dugc tron déu va nhdi vao cot, cot duoc hoat hoa
bang 3 mL methanol va 3 mL nudc khir. Mau sau khi dinh muc dugc chay qua
cot chiét pha ran vai toc do 2 mL/phit. Rira tap bang 5 mL nudc khir ion va lam
kho cot bang bom ap suat giam. Dung 2 mL dung moi methanol chira 0.1% acid
formic 1am dung méi rira giai chat phan tich. Mau sau khi rtra giai duoc loc qua
mang loc PTFE 0.22 pm va dugc str dung dé phan tich. Thé tich tiém mau tbi

uu la 5 pL véi dung moi acetonitrile/nude khir ion.

Bang 3.4. Ham lugng Rhamnolipid Rham-Rham-C o-Cj trong mau
CHPBMSH cuia ching vi khuan Acinetobacter sp. G303-KL2

S6 1an phan tich | Dién tich peak | Ham lwong trong miu
1 113769 25.2mg/g
2 111539 24.7Tmg/g
3 112490 24.9mg/g
Trung binh 24.9mg/g

Két qua (Bang 3.4) cho thidy, ham luong Rhamnolipid Rham-Rham-C,¢-Cio
trong mau 1én men ~ 25 mg/gam.
3.8.6. Phin tich thanh phan chit hoat dong bé mit sinh hoc ciia chiing
vi khuan Acinetobacter sp. G303-KL2 bang cfng hwéng tir hat nhan
(IH,-NMR va 3C-NMR) ’
Két qua phan tich TLC, FT-IR va HPLC/MS cho thay, CHPBMSH do

chung G303-KL2 tong hop c6 thé 1a di-rhamnolipid, Rha-Rha-C10-C10. Bé
lam rd hon céu trac cia CHDBMSH nay, phé NMR 'H duoc thye hién. Két qua
phan tich ctia phd NMR 'H duoc biéu dién trén Hinh 3.22. Phan tich pho C-
NMR ciing cing cb két luan nay. Cac pic dic trung tai 1.106-1.094 ppm va
4.796-4.807 ppm thé hién nhoém -CHs va -CH-OH ciia Rhamnose. Céc pic tai
2.493-2.507 ppm va 3.37 ppm cho thdy sy hién dién cua nhém —CH(O)-
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CH2COO0 va (CH2)-CH(O-Rha)-CH.COO, dic trung cho axit béo B-hydroxyl.
Tir ca hai phd phan tich, c¢6 thé két luan ring CHDBMSH cua ching G303-KL2
¢ cdu trac ctia thamnolipid, mét loai glycolipid sinh hoc chira Rhamnose lién

két voi chudi axit béo [102].

3 b= OO0 TOOMEE— N0V O D~ IO NOOO T ~-OR~-TO =M
- O QOO OQOUAOOXFOUILSIONNNNNI-OI VO TON—~OO0O00 D
- O~ MNILULLODLOLOLOUOVNYIYSIFLSF T~~~ — — — DL ol
[(elce] LSS LTOONOOONOONNONNNTNNTNNNNNNNNOONONNANNN

I
(1!

|
| N I —
7 |11 ol -
Hinh 3.23. Pho 'H-NMR cua CHDBMSH tong hgp boi ching vi khuan

Acinetobacter sp. G303-KL2

Bang 3.5. Cac nhoém chtc dic trung trong phd 'H-NMR ctia CHPBMSH tong
hop boi chung vi khuan Acinetobacter sp. G303-KL2

Pic (ppm) Nhom dic trung

1.106-1.094 | -CH3 dac trung trén rhamnose

2.493-2.507 | —CH(0)-CH2COO (trén axit béo B-hydroxy)

3.117-3.165 | —CH-OH (trén nhém rhamnose)

3.37 —(CH2)—CH(O-Rha)-CH2COQO (trén axit béo B-hydroxy)

4.796-4.807 | —CH—OH (trén nhém rhamnose)
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Két qua (Hinh 3.23) cho thdy cac nhém chirc dic trung co trong
CHDPBMSH cua ching vi khuan Acinetobacter sp. G303-KL2 dugc phan tich
bang phuong phap *C-NMR. Su xuét hién cac pic dic trung cia CHs ctia nhom
Rhanolipid tai 18.03 ppm va cac tin hiéu twong tmg cua cac cacbon anomeric
ctia vong rhamnose 13 ¢ 94,06 ppm. Pong thoi, tin hiéu tai 72.43-70.45 va 67.71
1a dic trung cua ciia C-p va C-p’ trong chudi axit béo (lipid) [103].

——94.06

\ |

T T T T T T T T T T | B
220 200 180 160 140 120 100 80 60 40 20 0 ppm

Hinh 3.24. Ph *C-NMR ctiia CHPBMSH téng hop béi chung vi khuan G303-
KL2
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KET LUAN

1. Ttr cac miu nude nhiém dau 13y tai giéng khai thac diu, mo Rong, Viing
Tau, Viét Nam, da phan 1ap duoc chung Acinetobacter sp. G303-KL2 tuong
dong 99% vai loai Acinetobacter sp. va duoc ki hiéu 1a Acinetobacter sp. G303-
KL2 ddng thoi chiing niy c6 kha nang tong hop CHPBMSH trén ngudn co chét
kho phan hity 1 dau thd véi chi s6 Eas 14 69,7% sau 12 ngiy nudi ciy.

2. Piéu kién nudi cidy phu hop cho quéi trinh tong hop CHPBMSH cua
chung Acinetobacter sp. G303-KL2 1a 2% (w/v) dau thd, 0,5% (W/v)
(NH4),HPO,, NaCl 1% (w/v), ty 18 giéng 5% (v/v), pH = 8, 30°C. O diéu kién
phu hop nay, chung Acinetobacter sp. G303-KL2 tong hop dugc CHDBMSH 1a
t6t nhat voi chi s6 nhil hoa (E,4) dat 69,7%, ting ~ 14,7% so v6i ban dau (Exs 13
55%). Pong thoi, siric cing bé mat giam tir 69,88 mM/m (trong MSM) xudng
chi con 34,11 mM/m (giam hon 15,1 mM/m) so véi sic cing bé mit cia
CHDPBMSH tong hop trude khi lwa chon cac yéu té anh huong.

3. Hiéu suét phan hay dau tho cta chung Acinetobacter sp. G303-KL2 dat duoc
1a 83,5% sau 12 ngay véi cac yéu té anh hudong dugc lua chon, cao hon 14,5%

s0 voi thi nghiém & diéu kién trude khi lua chon cac yéu td anh huong (69%).

4. Két qua phan tich sic ky ban mong (TLC), quang phd hong ngoai (FT-IR),
sac ky 1ong ghép khoi phd (HPLC/MS) cho thiy, CHPBMSH do ching G303-
KL2 tong hop c6 thé 1a di-rhamnolipid, Rha-Rha-C10-C10. Két luan nay ciing
duoc cung cb thém dya vao két qua phan tich cua phd NMR 'H va phd *C-
NMR 1a CHPBMSH ctia chung G303-KL2 c¢6 cdu trac cia Rhamnolipid, mot

loai Glycolipid sinh hoc chira Rhamnose lién két v4i chudi axit béo.
KIEN NGHI

- Chung Acinetobacter sp. G303-KL2 c6 kha ning sinh tong hop
CHDPBMSH va phan huy dau thd tuong dbi cao (83,5%) vi vay can luu giir
chung va tién hanh nghién ctru ¢b dinh 1én cac vat liéu phu hop 1am gia thé
nhdm nang cao kha ning chdéng chiu va duy tri hoat tinh sinh tong hop
CHDPBMSH cua ching vi khuan nay.
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- Tién hanh nghién ctu danh gid cic yéu t& anh hudng cua ching
Acinetobacter sp. G303-KL2 trén quy md 16n hon dé c6 thé san xuét
CHDPBMSH tmg dung xtr Iy 6 nhiém dau ngoai thyc dia.
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