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TOM TAT

Enzyme lipase dang dugc st dung rong rai trong cong nghiép ché blen va cong nghiép
duogc pham trén toan thé giéi. Hién nay, enzyme lipase gitr vi tri thir 2 Ve luong enzyme dugc
san xuat va tiéu thu trén thi trudng, sau enzyme protease. Gan day, mot s nghién ciru vé nhiing
Ung dung moi cua lipase trong cong nghiép san xuat chit tay rira, cong nghiép thudc da, thay
ddi ciu tric phan tir phuc vu tmg dung 1am my pham dé duoc cong bo... Trong nghién clru nay,
chung t6i Iya chon duogc 8 chung vi khuan c6 kha ning sinh lipase kiém manh trong sé 250
chung vi khuan phan 1ap tir rimg ngap man. Ca 8 chung biéu hién hoat tinh manh tai gia trj pH 9
va mdi trudong 3% NaCl. Tt ca cac chung nghién ctu déu la cac loai vi khuan thudc chi
Bacillus. Cac chung vi khuan nay biéu hién nhitng (mg dung rat qui trong cong nghiép ché bién
st dung moi truong man va kiém. Pac diém va mot sb ung dung ctia enzyme dugc thao ludn chi
tiét trong bao céo.

Tir khéa: lipase kiém, Bacillus, rimg ngap man, chét tay, thudc da

1. MO PAU

Lipases (triacyl glycerol acyl hydrolases) la nhitng enzym c6 tinh xuc tac rat linh hoat va
duoc st dung vai nhiéu muc dich khac nhau nhu trong ché bién thuc pham my pham, chat tay
rira, cdng nghiép thudc da va bién ddi cdu hinh khdng gian cua mot sé hop chit hitu co tir dang
khong hoat dong sang hoat dong [1, 2].

Lipase c6 & nhiéu loai thyuc vat, nhung nhitng hiéu biét vé lipase thuc vat van con han ché
so voi lipase tir dong vat hay vi sinh vat. Lipase & thuc vat 12 enzym thay phén cac lién két ester
cua triacylglycerol du tritr cua hat déc biét la cac loai hat chira dau (nhu hat ngd, dira, bong, dau
phong), triacylglycerol 1a ngudn ning lugng cung cip cho qua trinh nay mam ciia hat. Céc lipase
thyc vat da dugc nghién ciru va tinh sach nhu lipases tir ngo, cai, dau [2]. Hién nay lipase thuc
vat cling dang dugc ing dung trong chuyén ddi sinh hoc lipid. Lipase tuyén tuy 1a mot trong
nhitng enzym dong vat dugc biét dén som va tr¢ thanh md hinh cho nhiing nghién ctru vé lipase
0 dong vat sau nay. Lipase duogc chiét xuat tir tuy lon da duoc sir dung tur lau nhu 1a mdt enzym
ki thuat str dung trong y hoc. Cac lipase trong sita biéu hién hoat tinh xtc tac thity phan glycerol
chira 1 gbc acyl (MAG). Mot trong sb lipase tir sita ngudi dugc nghién ctru kha ki 14 esterase
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duoc kich hoat boi mudi mat. Mic du duge nghién ctru nhiéu nhung lipase tir dong vat va thuc
vat khong so hitu mot so dac diém can thict ciia qua trinh cong nghiép [2, 3].

Lipase c6 thé thu duoc tir nhiéu vi sinh vat khac nhau nhu ndm mdc, nAm men va vi khuan.
Nhiéu loai trong cac chi nam Aspergillus, Candida, Humicola, Mucor, Penicillium, Rhizopus va
Yarrowia sinh lipase manh, dugc nghién ctru va ing dung ¢ cac linh vuc khac nhau. Hau hét
lipase vi khuan c6 ngudn gbc tir Bacillus spp. [4, 5]. Mot sé khéac tir cac chi Acinetobacter,
Alcaligenes, Burkholderia, Chromobacterium, va Pseudomonas... [6, 7].

Véi sy da dang 16n vé dac tinh, kha ning xtc tac hinh thanh nhiéu lién két ester khac nhau,
cac lipase vi sinh vat 1a d6i twong hap dan cho nhiing tng dung cong nghiép. NG luc I6n da duoc
thuc hién dé dua cac enzym hoat dong trong diéu kién PpH kiém vao trong nhiéu linh vyuc cong
nghiép khac nhau, dic biét 1a cong nghiép san xuat chit tay rua, cong nghé xur li moi
truong. ..[8]. Nhiéu nghién ctu da duge thuc hién nham phén 1ap va tuyén chon cac ching vi
sinh vét sinh lipase kiém tir moi trudong dit va nudc, da sb 1a cac chung Bacillus [2, 5, 6, 7, 9]
trong do6, cac truc khudn Gram duong c6 kha nang sinh manh lipase kiém cd tlem nang dugc Gmg
dung trong cong nghiép tiy rira [4, 5]. Viéc tuyén chon ngudn gen qui 1a rat can thiét cho cong
ngh¢ sinh hoc hién dai, tao nguyén liéu cho viéc chuyen cac gen qui nay vao d01 tuong khac nhu
vi khudn hodc ndm nham lam chu cong nghé diéu khién san xuat enzym tai t6 hop dat hiéu qua
cao [9].

O Viét Nam, mot s6 nghién ctru vé lipase dd dwoc bao cio [9, 10]. Tuy nhién, nhing
nghién clru vé lipase kiém con rat han ché. Trong nghién ctru nay, ching toi thyc hién phéan lap
va tuyen chon vi khuan Bacillus ¢6 kha ning sinh lipase kiém tir cac méi truong khac nhau
nhiam tim ra ngudn gen qui cia Viét Nam cho cac nghién ctru co ban va tng dung lipase kiém
trong cac quy trinh cong nghiép.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat ligu

Céc chung vi sinh vat: 250 ching vi khuan dugc phan 1ap tir dt rimg ngap min Giao
Thiy, Nam DPinh nam 2009 va dang dugc luu gitt trong bd suu tdp Vi sinh vat rimg ngap man
Viét Nam tai B moén CNSH - Vi sinh, truong DPHSP Ha Noi.

2.2. Phuwong phap nghién ciru

2.2.1. Phuong phadp xdc dinh kha nang sinh lipase

- Méi trwong kiém tra kha nang sinh lipase cua vi khuan: Méi truong MPA (Merck) min
(pH = 9,0) bd sung 0,5 % dau olive (Sigma) hoic tributyrin (Sigma) di dwoc nhii hoa: Dau olive
dugc nhil hoa boi dém phosphat pH = 9 theo ti 16 1 : 1, tron déu véi moi truong da thanh tring &
khoang 50 °C rdi chia déu ra cac hop Petri.

- Nghién ciru khad ning phdn gidi lipid theo phwong phép cdy cham diém: Mai trudng chira
co chat nghién ciru duge chuédn bi trong cac hop Petri sir dung dé xac dinh hoat tinh lipase cua
cac ching vi khuan nghién ciru bang cach cdy cac chung thuan 1én méi truong thir hoat tinh va
dé trong ti 4m 7 ngay. Hoat tinh lipase duoc xac dinh mot cach dinh tinh thong qua ti 18 giita
dudng kinh vong phan giai va duong kinh khuan lac.
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2.2.2. Phirong phdp dinh heong xdc dinh hoat tinh lipase kiém

Str dung phuong phap do quang phd hap thu véi co chat 1a p — nitrolphenyl palmitate (p-
NPP) ¢ budc song ODgignm [2].

Nguyén Ii: Lipase xuc tic phan {mg thity phan co chat p - nitrophenol palmitat (p-NPP) tao
ra p - nitrophenol (p-NP) biéu hién mau vang dic trung trong méi truong pH kiém. Hoat d¢ cua
lipase dugc xac dinh bang cach do cudng d6 mau cua dung dich chira p-NP trén may UVIS &
bude song A = 410 nm.

Lap do thi chuin p-NP

DEA)’ thi chuan p-NP dugc tién hanh xay dung dua trén mdi twong quan gitra ham luong p-NP
va d¢ hap thu quang tai bude song 410 nm.

e Budc 1: Pha dung dich p-NP lumol/ml (dung dich A)

- Dung dich p-NP ban dau co néng d6 10 mM duoc pha lodng 100 lan trong dém Tris
HCI (pH 9) dé tao nén dung dich c6 nong d6 p-NP Lumol/ml.

- Dung dung dich p-NP 1umol/ml pha lodng tiép trong dém Tris - HCI pH = 9,0 thanh
cac nong d6 khac nhau: 0; 0,2; 0,4; 0,6; 0,8; 1 (umol/ml).

e Budc 2: Pha co chat p-NPP (0,2 mM) (dung dich B)

- Can 0,03 g p-NPP dugc hoa tan trong 5 ml dung mdi bao gdm: actonitrile—
isopropanol theo ti 1¢ 1 : 4 (v/v), lac déu cho co chat tan hét, ta dugc dung dich C.

- Ly dung dich C (gém p-NP, acetonitrile, isopropanol) pha vao dung dich dém Tris
HCI (50 mM, pH 9) theo ti 1€ 1 : 19 (v/v), ta duge dung dich co chat p-NPP (0,2 mM). Luu
y: Chi cho dung dich C vao dung dich d¢m ma khong lam ngugc lai dé tranh tao vang.

e Budc 3: Tién hanh phan iing
- Phan ung duoc thuc hién ¢ 35 °C, trong 10 phdt.

- Dung 80 ul dung dich A ¢ mdi ndng do trén + 800 pl dung dich B, dun sbi 10 phit,
dé nguoi ¢ nhiét d6 phong + 1520 pl H,O khtr ion, li tdm va do ODsignm.

o Budc 4: Lip dwong chudn

Céc chi s6 OD do duogc ciia cac nong do co chat khac nhau s& duge sir dung dé xay du’ng do
thi chudn tuong quan giita hai gia tri ndy. Muc do tin cdy cta do thi duoc thé hién qua sai sb
ngau nhién R? nhu trinh bay trong bang 1 va hinh 1 dudi day.

Bang 1. Két qua OD 410 nm & cac nong do p-NP khac nhau

Nong do p-NP (umol/ml) OD410nm
0 0
0,2 0,102
0,4 0,205
0,6 0,339
08 0,479
1,0 0,609
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OD 410 nm
Hinh 1. B4 thi chuin vé& mdi lién hé gitra n6ng d6 p-NP va gié tri ODy19nm

Tir d0 thi trén, ta ¢6 phuong trinh duong chuan y = 1,617x + 0,0327, v6i y 1a luong
p-nitro phenol c6 trong 1 ml dich, x 14 gid tri OD4y tuwong tng. HE s6 tuong quan
R? = 0,9956 chung to6 mdi lién hé giita y va x 1a chat ch& do d6 co thé s dung phuong
trinh trén dé tinh lwong p-nitro phenol giai phong ra trong phan ung dinh luong lipase
trong cac thi nghiém tiép theo.

3. KET QUA VA BIEN LUAN
3.1. Tuyén chon céc chiing c6 kha niing sinh lipase

Pé phut hop v6i muc tiéu nghién ciru, ching t6i tién hanh tuyén chon Bacillus sinh lipase
trén moi truong MPA min bd sung 0,5 % (v/v) dau olive & pH = 9,0. Gan 90 % cac chung
Bacillus c6 kha nang sinh trudng trong moi trudng kiém, tuy nhién sd chung ¢ kha ning phén
giai lipid 12 khdng nhiéu. Hinh 2 thé hién hoat tinh ciia mot s6 chung nghién ciru trén co chat
Tributyrin.

Nghién ciru cho thay, c6 8 ching c6 kha ning phan giai lipid chiém 2,4 % trong tong sd
250 chung thir nghiém. Piéu nay 1a kha phu hop véi nhiing cong b trude day cua nhiéu tac gia
trong va ngoai nudc khi nghién ctru Bacillus sinh lipase kiém. Tuy nhién, ti 1& nay thip hon
nhiéu néu so sanh véi mot sd nghién ctru cong bd vé kha nang sinh lipase ciia Pseudomonas.
Quyén Pinh Thi va cs. [10] nghién ctu kha ning sinh lipase ciia 102 ching vi khuan
Pseudomonas trén co chét tributyrin va da chon duoc 41 ching biéu hién hoat tinh lipase, chiém
40,2 % s6 chiing nghién ctru. Ti 1¢ 10n cac ching c6 kha ning sinh lipase c6 thé do dic tinh gy
bénh cua chi Pseudomonas. Nhiéu ching Pseudomonas gay bénh va lipase da dugc chimg minh
la lién quan chat ché t&i kha nang giy bénh trén dong vat cta vi sinh vat gdy bénh . Mat khac, ti
1¢ sinh lipase thip cua vi khuan Bacillus trong diéu kién kiém c6 thé 1a do méi truong rimg ngap
min 1a trung tinh dudi, hodc 14 do sy khong phong phti ngudn co chat trong méi truong hoic 6
thé cac vi khuan nay khong phai 1a d6i tuong chinh chiu trich nhiém phan hiy co chat lipid.

Ghanem va cs. [11] di phan lap dwoc 1606 chung Pseudomonas va kiém tra hoat tinh
lipase ctia ching. Tuy nhién, chi ¢6 2 ching c6 tiém ning dugc sir dung nhu nhing ching san
sinh lipase kiém 1a P. nitroreducens va. P. fragi. Qua nhing nghién ctru nay chung ta c6 thé thiy
vi khuén sinh lipase kiém chiém ti 1¢ 16n trong cdc nhom sinh vat sinh lipase nghién ciru.
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3.2. Hoat tinh lipase ciia 8 chiing nghién ciru

Bdng 2. Két qua thir hoat tinh lipase

STT Chung VK D-d (mm) 1U/ml
1 BT 10 17 0.12
2 B 33 16 0.03
3 B 289 17 0.14
4 B 314 20 0.13
5 B3l 20 0.13
6 B 32 21 0.09
7 TM 65 20 0.10
8 BT 109 20 0.15

Két qua & bang 2 cho thy, 4 chung c6 hoat tinh kha on dinh 1a BT 10, B289, B314, B31 va
BT 109 c6 hoat tinh tir 0,12 - 0,15 IU/ml sau 24 gio nudi cdy. So sanh véi mot sd nghién ciru
trén thé gidi cho thdy, cac ching tw nhién c6 kha nang biéu hién hoat tinh lipase kiém nhu vay la
khé& cao. Hoat tinh lipase dwoc biéu hién & nim Mucor griseocyanus dao dong tir 0,04 — 0,1
IU/ml sau 4 ngay nuéi ciy [1]. Ching Bacillus coagulans BTS-3 c6 kha néng biéu hién hoat tinh
lipase cao la 1,16 IU/ml sau 48 gi¢ nudi cay [4]. Nhu vay, voi mue do biéu hién manh va dic
tinh qui ciia enzym, nhirng nghién ctru tlep theo nhu t6i wu hoa diéu kién biéu hién, chuyén gen
biéu hién lipase ¢ cac chung nay 14 can thiét.

3.3. Kha niing phén giai cic ngudn co chit khac nhau

Nghién ciru kha ning biéu hién hoat tinh lipase trén cac co chat khac nhau sé& gitp cho viéc
dinh huéng tng dung ciing nhu cic nghién citu tiép theo dé dang hon. Trong nghién ciru nay,
cac loai co chat khac nhau bao gdm: dau olive, m& lon va tributyrin duogc str dung dé danh gia
kha ning sinh lipase. Do ban chét lién két c6 khac biét giita cac loai co chét (bang 3) nén viéc
xac dinh hoat tinh phan giai co chét 14 can thiét dé xac dinh loai phan tng xiic tac cta enzym
tuyén chon duoc va gitp cho qua trinh dinh huéng nghién ctru va timg dung dugc dung dén.

Bdng 3. Thanh phan acid béo cia mét s6 lipid sir dung trong nghién ctru

Acid béo no Khéng no Khéng no da gbc
don goc
Déu hodc | Tilé acid Acid Acid Acid Acid Oleic Acid | Acid Alpha
mé béo khéng | Myristic | Palmitic Stearic c18:1 Linoleic Linolenic
no/no C14:0 C16:0 C18:0 (w6) C18:2
(»3) C18:3
Déu Olive 4,6 - 13 3 71 10 1
MG lon 1.2 2 26 14 44 10 -
Diu lac 4,0 - 11 2 48 32 -

Bdng 4. Kha nang phan giai cac loai lipid khac nhau

263



Dwong Minh Lam, Vi Thj Li

Cac loai lipid Diu olive Mé lgn Tributyrin
BT 10 ++ + +4++

BT 109 ++ ++ +++

B 289 ++ ++ +4++

B 314 ++ ++ +++

B 31 + + +++

B 32 ++ ++ ++

TM 65 ++ ++ ++

B 33 + + +

Ghi cha: “-” Khong c6 hoat tinh; “+/-”Hoat tinh yéu; “+”Hoat tinh thé hién r3; “++”Hoat tinh manh;
“+++” Hoat tinh rat manh

Hinh 2. Kha ning sinh lipase phan giai tributyrin cia mét s ching

Céc loai co chit nay khac nhau cha yéu vé céc triglycerite, tuy nhién ching khac nhau & sé
phan tir cacbon ciia axit béo va cdu hinh khong gian ctia phan tir. Chinh sy khac nhau nay quyét
dinh lipid d6 c6 dé phan giai hay khong. Két qua kiém tra hoat tinh trén co chét khac nhau ctia 8
chung tuyén chon duoc thé hién trén bang 4.

Két qua nghién ctru trén cho thy, hau hét cac ching chon duoc c6 kha ning phan giai
manh tributyrin. Diéu nay duoc giai thich nhu sau: cc phan tir tributyrin ¢6 céu hinh khong
gian kha don gian (hinh 3), phan tir ciia chiing bao gom 3 chudi butyrate lién két voi gbc —OH
ctia glycerol, béi vy lipase do vi khuén sinh ra d& dang cit dut lién két ester nay.
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Hinh 3. Céu trac phan tir tributyrin

Céc ngudn co chét khac thuong dugc tach chiét tir cac san pham tu nhién va thuong kém
tinh khiét. Chung chu yeu 1a cac lipid c6 mach cacbon dai va c4u hinh khong gian phirc tap. Sy
phtrc tap nay can tré tin sut tlep xuc gitra lipase va co chét cua ching, din toi lam giam hiéu
qua xuc tac ciia enzym. Mot van dé nira, cac lipid tach chiét tir tu nhién thuong chira nhiéu loai
axit béo tu do, can tro sy hoat dong clia enzym va gay khoé khan cho viéc thuy phan boi enzym.

Tuy nhién kha ning phan giai cac lipid khé thuy phan nhu m& lon da khang dinh viée st
dung lipase dugc sinh ra cac ching thu duge tir nghién ctru nay c6 thé img dung trong nhiéu qua
trinh khac nhau nhu xr li da trude khi thugc, bd sung vao san pham chét téy rira ... Nhung dé co
the c6 san pham enzym, cic nghién ciru tlep theo nhdm nang cao hiu suét sinh enzym cac yéu
t6 anh huong t6i hoat tinh enzym, chuyén gen nham dat hiéu suat cao va lam cha qua trinh 1én
men, nghién ctru thir nghiém enzym trong cac linh vuc khac nhau |2 can thiét ...

4. KET LUAN

Phan 1ap dugc 250 chung Bacillus tir rimg ngdp mdn, trong d6 c6 8 ching 6 kha nang sinh
lipase kiém, hoat dong t6t & pH 9, ndng do mudi 3 %. Vi dac tinh nay, enzym lipase tir cac
chung nghién ctru hira hen nhitng tng dung trong mét sb nganh cong nghiép.

Kha niang phan giai cac loai dau khac nhau ciia cac ching thu dugc 1a khac nhau.
Tributyrin 14 loai dau dugc phan giai manh nhat, dau nanh khoé phan giai nhat.
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ABSTRACT

STUDY ON BACILLUS PRODUCING ALKALINE LIPASE ISOLATED FROM
MANGROVES

Duong Minh Lam*, Vu Thi Ly
Hanoi National University of Education, 136 Xuan Thuy Str. Hanoi

“Email: duong.minhlam@gmail.com

Lipases are enzymes that have been extensively used in the processing industries and in

medicine worldwide. In fact lipases take the second rank in enzyme production, after protease.
Recently, there have been several new applications of lipase introduced such as industrial
detergents, tanning industry, changing the chemical structure of molecules... In this study, we
selected eight among 250 strains of bacteria isolated from mangroves that are capable of
producing strong alkaline lipase. The lipase shows high activity at pH 9, in 3 % salt
concentration solution. All eight strains were identified as Bacillus spp. These bacteria actually
possess meaningful applications in the processing procedures that require alkaline and saline
conditions in the industry. The applications and characteristics of lipase were studied and
discussed in detail.

Keywords: alkaline lipase, Bacillus, mangroves, detergents, tanning

266


mailto:duong.minhlam@gmail.com

