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SANG LQC, THU NHAN VA KH AO SAT HOAT TiNH LIPASE T U BACILLUS

Tran Piang Khoa, Lé Quang Huy, NgdPai Nghiép
Truong bai hoc Khoa lvc Tu nhién,PHQG-HCM
(Bai nhin ngay 21 thang 03im 2011, hoan chh sra chia ngay 18 thang 11am 2013}

TOM TAT: Nghién @u wi muc tiéu chn loc ching Bacillus c6 kh ning sinh 6ng hop lipase

cao; tr 10 ching Bacillus, chiing 16i chon dwoc ching Bacillus subtilis OII (BS7) sinh lipase cao nhdt ¢

pH =7,0; néng do co chat 1,2% sau 3 ngay nuoi ccfy. Chéphcfm lipase thu nhan dwoc co pHop 10,0; bt
60°C. lon Md"*, C&* 1a hai ion gir hagt tinh; ion hit hogt 1a Zrf*, CU*; SDS 0,2% lam gim 95% hat
tinh lipase. Chang tdi tinhgsh duwoc lipase @a BS7 c6 wng lwong phan & khaing 23,8 kDa. Nfing

két qua trén 1a @ s¢ cho Vic tgo ra lipase tai é hop tir Bacillus subtilis Ol

Tir khoa: Bacillus, lipase, tinhgch.

GIOI THI EU

Lipase (EC 3.1.1.3) thudc nhém phu enzyme
thiy phén co6 serine 0 trung tdm hoat dong cua
téng ho thuy phan a/B, xuc tac cho nhidu phan
ung khac nhau: thiy phan céc lién két
carboxylester trong glyceride, chuyén ester
hoéa. Trong moéi truong khan nudc lipase co6 kha
nang ester hoa rugu, duong, thiol va amin tao
nhiing ester ¢6 cu truc lap thé dic trung [4,
10]. Ngoai ra, lipase &n dién rong rai va tham
gia vao & chuyén héa sinh bc aia lipid trong
tu nhién.

Trong nhiing im gin day, lipase gt mot vi
tri quan tong trén th truong enzyme thong
mai do khi ning xuc tAc cac pim tng b mat
phan cach gia pha méc va cac pha khaé
diéu kién binh throng va khéng 4o ra @n
pham phy. Lipase chim 5% th truong enzyne
thuong mai, chi sau protease va carbohydratase
[10]. Chung dugc st dung trong cong nghiép

san xudt chét tiy rira, thue phdm, my phim, y

hoc, nhién li€u sinh hoc, xtr Iy moi truong va
cac ché pham sinh hoc khac [8].

Lipase c6 thé thu nhan tir nhidu ngudn khac
nhau nhu dong vat, thyc vat hay vi sinh vat.
Nguén thu nhan tr vi sinh vt duoc quan tdm
nhiéu nhit do diéu ki¢n san xut, thu nhan dé
dang. Cac vi sinh vat thuong dugc st dung nhu
RhizopusPseudomona<Candidg Aspergillus
Bacillus... [4]

Sir dung enzyme trong cac nganh cbng
nghiép, y droc, ... dang la xu kxéng chung ga
ca thé gisi. O nuéc ta, enzyme ahyéu duoc
nhap khau tir nuéc ngoai Wi chi phi cao, trong
dé lipase la rit loai enzyme c6 gia thanh cao
va duoc tng ding trong nhéu linh wc khac
nhau [8]. Vi \y, viéc nghién éu \é kha ning
sinh ng hyp, thu nin lipase c6 hat tinh cao
va tinh sch tr vi sinh \at & rat can thiét gitp
Viét Nam c6 ki ning sin xuit lipase i gia
thanh 8, chit lugng cao mangal hiéu qua cho
ngan sach nhaudc. Bén anh d6, vi khiin

Bacillus véi kha niang thich nghi cao, f1 s
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loai sinh lipase c6 thchiu nhigt, chiu kiém,
hra hen itng ding trong nat sb Iinh wrc doi hoi
diéu kieén kho khin, khic nghit.
VAT LI EU — PHUONG PHAP

Vit liéu

Chang vi sinh \t: 10 ching Bacillus do
phong thi nglim B6 moén Sinh hdéa — Twng
bH Khoa hc Ty nhién, PHQG Tp. HCM
cung @p, ki hiéu: BST1, BST2, BS3, BSS,
BS7, B1, Bal, BL1, BL2, BL141

Hoéa chit: Dau olive sr dung dé xac dinh
hoat tinh lipase 6a hang Fragata (Tay Ban
Nha).

Phwong phap

Chon lpc ching c6 ki nang sinh lipase cao:
Chon nhanh chng sinh lipase caoihg so sanh
vong phan gii [3].

Phrong phap xadinh hat tinh lipase: Hat
tinh enzyme lipasaetugc xac dinh dra trén
phuong phap @a Nobuhiro Watanabe (1977)
[6]. Mot don vi haat tinh dia lipaseduoc dinh

ngha la $ umol acid béatuoc sinh ra trong 1
phut [6, 7].

Phrong phap kho satanh hrong aia thoi
gian nudi &y, pH mdi tuong, rong do co chit
dén kha nang sinh éng hyp lipase.

Phrong phap kho sat cacdac tinh aa
lipase: pH hat dong, d6 bén, nhiét d6 heat
dong, anh hrong aia mot b ion, kha nang cit
dac hiéu.

Phrong phap tinh &ch lipase Bng sic ky loc
gel Sephadex G — 75,é&m tra do tinh sich
bingdién di SDS - PAGE [1].

3. KET QUA — THAO LUAN

Chon lgc chiing sinh tong hgp lipase cao

T 10 ching Bacillus biang phrong phéap
nubi dy tréndia thach Wi co chét la tributyrin
0,1% va phrong phapduc 16 thach c6 B sung
chit phat hynh quang rhodamine B 0,001%
chung t6i cln dugc 7 ching cé vong phan gi
I6nla: B1, Bal, BL1, BL2, BST1, BST2, BS7.

Bang 3.1 Két qua chon loc s bo bing tributyrin 0,1% va rhodamine B 0,001%

Chang Bl Bal BL1 BL2 BL141 BST1 BSTZ BS3 BS6 BS|
Trybutyrin +++ ++++ ++ +++ - +++ +++ - + ++++
Rhodamine B + + + + - + + - + +

Ch thich: “+” duong tinh; “-* am tinh; 3 luong diu “+” t i1 véi dg lén vong phan g

7 ching dugc nubi dy long trong méi trong

cam tng sinh lipase. Hd tinh lipasedugc xac

dinh dé chon ching c6 hat tinh lipase cao
nhat.
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Hinh 1. Hoat tinh lipase ¢a 7 ching Bacillus
Két qua & Hinh 1 cho tAy, ching BS7 c6 Khdo sét thi gian nudi aiy ching BS7
hoat tinh lipase cao rit1a 1,8 Ul/ml. Nhr vay, Nubi ciy chang BS7 trong méi trong sinh
chang t6i cn ching BS7 —Bacillus subtilis tdng hyp lipase. Xaatinh hat tinh sau 2, 3, 4,
Oll dé tién hanh céac kio sat tép theo. 5 ngay nudi &y.
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Hinh 2. Anh hréng dia thoi gian nudi dy 1én kha nang sinh éng hop lipase

Qua Hinh 2 nin thiy, haat tinh lipase #ng Khao sat pH méi trwéng nudi dy ching
tir ngay thr 2 chodén ngay thir 3 vadat gia ti BS7
cao nfit & 3 ngay nudi dy. Két qui nay trong pH moi trrong 1a ndt théng $ quan tong ¢
tu véi nghién @ru acia Senthilkumar R vaong anh hréng rat 16n dén haat dong bén dudng
sy (2008) [11]. cua vi sinh \t.
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Hinh 3. Anh hréng pH Ién kia nang sinh éng hop lipase
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Tir két qua trong Hinh 3cho thiy BS7 ¢6 kia Két qua nay trong tr véi nghién cu cia
nang sinh éng hyp lipases pH 6,0dén 8,0;6 Sangeetha R véng sr (2008) [9].
pH 7,0, lipaseluoc tao ra c6 hat tinh cao nkt.

Khdo sat dng dé co chit anh hwéng sinh ¥ng hep lipase

4.8 /\
/

N / T

T T T T
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Hoat tinh (W/ml
N
o

Nongdo dau olive (%)

Hinh 4. Anh hréng aia rdbng do dau olive I1&n kfa nang sinh éng hop lipase

Hinh 4 cho thy kha ning sinh éng hop nghién ¢u aia Wang va éng sr (1995), tac

lipase 6t nhat & nong d dau olive tr 1,0 — 1,2 gia stk dung \i nong do cau olive 1 1,0 %4¢

%. Két qua cua ching toi thdtugc twong tir Véi nuoi cy ching Bacillus A30-1 [8]

Khio satanh hwéng aia pH Ién haat tinh va d bén ché pham lipase
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Hinh 5. Anh hréng aia pHdén haat tinh cié phém lipase ¢: dém Tris —Cl;a: dém carbonate)
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Hinh 6. Anh hrong aia pHdén d¢ bén cia cké phéam lipase (Tdém Tris —Cl; C:dém carbonate)
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Két qua & Hinh 5cho thiy ché pham lipase
thu ntin tr BS7 hat dong thich kvp 6 pH 10,0
& dém Tris — Cl vadém carbonate. Nh vay
lipase thu nhn tr BS7 la lipase Km, phu kp
véi dac tinh lipase @a Bacillus subtilisdwoc
cong b boi Gertie van Pouderoyen vamg sr
(2001)[2].

Tuong tr tir Hinh 6 cho thy ché phim lipase
ciia BS7 gir dugc haat tinh cao nht sau 24 gi
bao quan trong dung tth dém pH 10,06 4°C.

100

bém Tris — Clo pH 10,0 vadém carbonatey
pH 10,0 gir dugc haat tinh din nhr nhau.

Khéo satanh huéng cia nhiét do Ién haat
tinh cia ché pham lipase

Nhiét d¢ ciing 1a nt théng $ quan tong
anh hrong dén van tbc phan tng aia enzyme.
Khi nhiét do ting Ién § dan dén van tbc phin
tng enzymeing, nhrng d&én mbt mic naodd
nhiét do taing € wc ché hoat dong aia enzyme
va co ti¢ bat hoat enzyme.
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Hinh 7. Anh hréng aia nhit d6 dén haat tinh ck pham lipase

Qua Hinh 7cho thiy ché pham lipase éa
BS7 c6 ti haat dong & nhiét 6 50 — 60°C, 1
la 60 °C. Két qua twong tr v6i két qua cia
Wang va 6éng sr (1995) khi nghiénu lipase
cia ching Bacillussp. A 30 — 1 c6,f l1a 60°C
8.

Khio satanh hwéng cia mt sb ion kim
loai va chit tdy rira dén hoat tinh caa ché

phiam lipase

Lipase dugc tng ding nhéu trong nganh
céng nghép sin xudt bot giat, chit tiy nén khi
nang gir duoc hat tinh khi c6 nit cac ion va
chit tiy rira trong 1Bn hop rat quan trong. Tuy
vao rong do va laai ion, chit tiy khac nhau ma
s& lam &ing, gir tét haat tinh hay gim.
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Hinh 8. Anh hréng aia ion va cht tay rira Ién hat tinh cié pham lipase

Sau khia 1 gid & 4°C v6i cac tac nhan trén,
ché pham lipase tr chang BS7 b kim hamddi
véi ion Zrf*va Cd*. Céac ion C& va Mg’ hau
nhu khénganh hréng dén haat tinh, ion Md*
giit duoc haat tinh Ht nhit. Dung dch SDS
0,2% lam gim gin 95% hat tinh, Wt giit
Omo 0,2% lam hat tinh giam 76,57%.

Kha niang cit dic higu ciaa ché phiam
lipase thu nhan tir BS7

Sau khi thrc hién phin ting chuyn ester hoa,
chang t6i tén hanh &c ky khi GC — MS, &
qua ham lrong alkyl ester ¢a acid béo la 4,948

%; 2-monoglyceride la 24,561%, khéng phat
hién 1-monoglyceride va diglyceride; cacith
khac la 66,408 % (triglyceride, ad xuit
cholesterol, cac ester khac)ir két qua thu
dugc, c6 tit két luan ché pham lipase thu nim
tir BS7 c6 v tri cit dac hiéu 1a 1 va 3 trén phan
tir triglyceride, diéu nay phu bp vsi nghién
ctu aqia Gertie van Pouderoyen v#éng sr
(2001) [2].

Tinh sach lipase Bing phweng phap loc gel
Sephadex G-75

Két qua do OD,goduroc ghi nHin & Hinh 9.

01234567 8910111213141516171819202122232425262728293

Thi ty c&c phandogn

Hinh 9. Sic ky dd biéu dién cAc phardoan loc gel Sephadex G - 75

thu nhin protein sau khidc gel l1a 88,53%;
tong hait tinh lipase thuai sau khi bc geldat

Sau bc gel Sephadex chung téi tliwoc 3
peak: peak 1 khéng co fitdinh; peak 2 c6 ha
tinh riéng 1,07 Ul/mg Pr; peak 3 cédndinh
riéng cao nht dat 35,57 Ul/mg Pr. Hiu stit

48,54%. Hat tinh riéng lipase i@ peak 3 cao
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hon haat tinh riéng lipase troc khi loc gel gin
6 lan.

Kiém tra d tinh sach aia enzyme sau khi
loc gel bing di¢gn di SDS — PAGE

Chung t6i tén hanh ta proteind peak 3, ly
tam thu iy tua, fra tia, hoa ai trong nréc cit
hai lan roi tién hanh chy dién di SDS — PAGE.
Két qua dién di duoc trinh bayd Hinh 1Q nhan
thay rang:

O giéng 2 c6 2 wch dam va 1 $é vach n.
Vay mau ch phim lipase tedc khi loc gel
Sephadex G-75 c6 ri loai protein. Géng 3

Wwa | 2
w .

1635 |

662

c6 1 wch, protein c6 ting lrong phan &
khoang 23,8 kDa.

Vay chdng tdida tinh ach dugc enzyme
lipase thu nln tr ching Bacillus subtilisOll
c6 tiong hrong phan t khaang 23,8 kDa. Kt
qua nay trong tr véi nghién c¢u cia Jisheng
Ma va éng sr (2006)da tinh ach duoc lipase
tr chang Bacillus subtilisIFFI10210 i trong
lwong phani la 24 kDa [5].

= 0145 kDa

<C238kDa

Hinh 10. Két qua chay di¢n di SDS — PAGE
Giéng 1: thang chin protein
Giéng 2: clé phim lipase tedc khi tinh sich
Giéng 3: proteiny peak 3

KET LUAN

Chang tb6i da chon loc dugc ching BS7
(Bacillus subtilisOIl) c¢6 kha ning sinh éng
hop lipase cao trong céac whg khio sat (4,86
Ul/ml). Diéu kién cho BS7 dng hop nhiu
lipase 1a pH 7,0; 1,2%ad olive nhi héa; sau 3

ngay nudi dy. Ch phim lipase thu nn tir
BS7 c6 ki ning chu kiém (pHyy 10,0), cliu
nhiét (top: 60°C), €O \i tri cit 1 va 3 trén phanit
triglyceride. Tpng lrong phén & lipase thu
nhin dugc khaing 23,8 kDa.
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SELECTION, PRODUCTION AND CHARACTERIZATION OF BACILLUS LIPASE

Tran Dang Khoa, Le Quang Huy, Ngo Dai Nghiep
University of Science, VNU-HCM

ABSTRACT. The objective of this study is to screen Bacilktsains for high lipase

production; from 10 strains of Bacillus subtilis IQBS7) has ability the best lipase production. The

maximum lipase was carried out using liquid cultamedium at pH 7,0, substrate concentrations 1,2%

(w/w) after 3 days. The optimum pH and temperaturdipase activity were found to be pH 10,0 and

60 °C respectively. lon M, C&* are the ions remain activity; active lipase wakibited by Ca",
Zr?; solution of SDS 0,2 % decreases 95% activity.eldalar weight of lipase production by BS7 is

approximate 23,8kDa. The results are preconditifmmghe research on recombinant lipase by Bacillus
subtilis OlI.
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