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TOM TAT

Lipase c6 thé thu nhan tir nAim méc do didu kién nuéi cay d& kiém soat va co thé sinh
truong trong cac moi truong ban rén ¢6 chira phu pham nhu bi mia, 16i ngd, banh dau. Nghién
cuu nham tuyén chon chung nAm méc tu nhién ¢6 hoat tinh lipase cao dugc phan 18p tr nguon
mau c6 chua lipid va khao sat dleu Kién nudi cdy trén moi truong ban rin. Qua trinh phan 1ap
dé thu nhan cac ching nam méc dugc thuc hién trén moi truong PGA (Potato glucose agar).
Tuyén chon cap 1 dugc tién hanh trén méi trudng M1 co 1% tween 80, qua d6 duong kinh
vong phén giai duoc xac dinh. Tuyén chon cap 2 dwoc danh gia dia trén hoat tinh enzyme
lipase va chung mdc c6 kha ning sinh lipase cao nhat duoc dinh danh. Cac yéu té anh hudong
ctia mdi truong nudi cdy t6i kha ning sinh tong hop lipase duoc khdo sat bao gom thanh phan
phan trim co chat banh dau:ba mia (100:0; 75:25; 25:75; 0: 100), do a am moi truong (40-70%),
thoi gian nudi ciy (1-7 ngay). Két qua da thu dugc 27 chang nim mdc tir 6 ngudn mau phan
lap khac nhau, tuyén chon cip 1 xac dinh duoc 6 chung c6 vong phan giai véi duong kinh
4,4-8,2 mm. Ching méc co hoat tinh cao nhat sau tuyén chon cép 2 dugc dinh danh I
Aspergillus niger. Méi truong nudi cay voi thanh phan co chit 75% banh dau va 25% ba mia
cho hoat tinh lipase cao nhat (1,86 UI/mL) sau thoi gian 4 ngay voi do am 60%.

Tir khéa: Aspergillus niger, banh dau, b mia, lipase, moi trudng ban ran, vong phan giai.
1. MO PAU

Lipase (ester trlacylglycerol hydrolase, EC 3.1.1.3) la enzyme quan trong trong viéc
thuy phan chat béo, giai phong céc acid béo tu do va glycerol. Lipase c6 & hau hét moi co thé

sbng, té bao va c6 vai trd quan trong trong qua trinh trao ddi chit, hip thu va chuyén hoa
lipid [1, 2].

Enzyme lipase ngudn gdc tir vi sinh vét c6 tim quan trong hon so vai tir thuc vat va
dong vat nho tinh 6n dinh va c6 thé thu nhan duoc véi ham lugng cao, chi phi thap do c6 thé
tan dung cac nguén phu pham nhu ba mia, banh dau, bot lta mi, bot ddu nanh dé lam m6i
truong nudi cay [1, 3]. Trong s6 d6, nAm duogc cong nhan 1a mot trong nhirng nguon lipase
t6t nhat. Lipase nim dugc cha ¥ trong cac nganh cong nghiép do dic tinh bé mit va tinh 6n
dinh dudi cac diéu kién vat 1y, hoa hoc. Trong ty nhién, dat bi 6 nhiém tir qua trinh san XUt
dau va cac noi san Xuat bo sira, cac loai nam ¢o tiém nang tlet ra lipase dé 1am giam mo va
dau. Qua trinh sinh téng hop lipase chi xay ra khi doan gen téng hop lipase phai duoc hoat
hoa truc bang chat cam mg (lipid). Chat nay gitp giai phong RNA polymerase thoat khoi
su kim ham cua chat rc ché bang cach két hop v6i chinh chat rc ché d6. Ban chét ciia chat
cam tng chinh 1 co chét chiu sy xdc tac cua lipase [4]. Vi vay, dic tinh lipase ngoai bao cua
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mot s6 loai nAm nhu Mucor spp., Rhizopus spp., Geotrichum candidum, Pencillium spp.,
Candida rugosa, Humicola lanuginosa, Cunninghamella verticillata va Aspergillus spp. cé
kha ning phan hity chat béo da duoc tap trung vao nghién ciru dé hudng t6i cac tng dung
khac cua enyzme [2, 5].

Enzyme Iipase dong vai tro quan trong trong cdc nganh cong nghiép. Trong cong
nghiép thuc pham, lipase dugc dung thuy phan chat béo cua sira, lam chin, ting cuong mui
thom trong san Xuat phd mai; trong san Xuat nudc giai khat, lipase gitip cai thién mui huong
ctia san pham. Cac polymer sinh hoc duoc tong hop nho xtc tac cia lipase dugc tng dung
lam mang bao ky nuoc. Trong cong nghiép tay rira, lipase giup loai bo cac vét dau md trén
vai, tang kha nang tay rua cua bot giat [2]. Trong xu Iy nudc thai giau lipid, lipase duoc st
dung ¢ giai doan tién xur Iy co6 tac dong thuy phan mot phan lipid tao thanh nhitng chat don
gian, gitp qua trinh xtr Iy & giai doan sau dat hiéu qua t6t hon. Ngoai ra, lipase con duoc wng
dung trong y dugc, dong vai tro la chat hd tro trong qua trinh tiéu hoa [2, 5]. Do vay, lipase
c6 nhu cau thi truong 16n nhung céc ché pham lipase dang dugc st dung phan 16n c6 nguon
gde tir nhap khau. Tir do, viéc nghién ctru vé kha ning sinh tong hop, thu nhan lipase c6 hoat
tinh cao va 6n dinh tir vi sinh vat 1a can thiét, giap Viét Nam co thé san xuat lipase ndi dia co
chat lugng va gia thanh ré. Do do, nghlen ciru nay duoc thuc hién nham tim ra ngudn giéng
sinh vat trong tu nhién va diéu kién nuéi ciy ban rin thich hop dé thu nhan enzyme lipase co
hoat tinh cao.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Banh dau dau phong, bi mia dugc thu nhan tir cac co s san xuit dau dau phong tai
huyén Cu Chi va cac co s¢ ban nudc mia ¢ quan Tan Phu, Tp.HO Chi Minh. Nguyén liéu
duoc say dén khoi lugng khong doi & nhiét d6 80 °C, nghién nhé va ray dé tao ra cac hat co
kich thudc 0,21-0,42 mm doi voi banh dau [6] va 0,8-1,7 mm doi vdi ba mia [7].

Mau phan 1ap duoc Iay ¢ noi c6 chia dau nhu: dit gan bai rac (DV), nudc thai sinh
hoat (NT), chit thai thyuc pham méc (MC - tron com ngudi, banh mi, vo cam, vo chubi va
mot it dau dau phong). Cac mau nay duge luu gitt ¢ nhiét d6 phong trong ‘dleu kién hiéu khi
trong thoi gian 4-5 ngay. Cac mau dau phong (bP), dua (MD), banh dau (BD) duoc thu
nhan, gid nhuyén va u trong dicu Kién tuong tu.

Cac hoéa chat chinh duoc sir dung trong nghién ctru gom co agar, dau olive, ethanol
(Viét Nam), gum arabic, peptone (An D9), glucose, aceton, tween 80, phenolphthalein
(Trung Quac).

Mai truong PGA (1 L) c6 thanh phan gom: nuéc chiét khoai tay (200 mL), glucose (20 g),
agar (20 g) va nudc cat, duge dieu chinh pH dén 5,5 [8].

Mbi truong M1 (1 L) ¢6 thanh phan gom peptone (10 g), NaCl (5 g), CaCl,.2H,0 (0,1 g),
agar (20 g), tween 80 (10 mL) va nuéc cit, duoc didu chinh pH dén 6,0 [9].

2.2. Phwong phap nghién ciru
2.2.1. Phdn Idp cdc ching ndm moc cé kha nang sinh lipase tir nguon mau giau lipid
Céc chiang ndm méc c6 kha ning sinh lipase tir nguon mau giau lipid duoc phéan 1ap

theo phuong phép pha lodng trén moi truong PGA [8]. Khuan lac nAm méc sau 3 ngay nudi
cay dugc cay chuyen giir giong trén méi truong thach nghiéng PGA & nhiét d¢ 4 °C [10].
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2.2.2. Tuyén chon va dinh danh chiing ndm maéc c¢6 kha nang sinh lipase cao
Tuyén chon cdp 1 cdc chung ndm moc ¢ kha nang sinh lipase:

Chang nim méc lam thuan sau khi phéan lap dwoc cdy cham diém trén dia petri co moi
truong M1. Cac dia da cdy duoc & nhiét do phong sau 72 gio, xac dinh duong kinh khuan
lac (d) va duong kinh vong phén gidi (D), nhitng chung méc ¢6 vong thity phan (D-d) trong
khoang 1,4-26,7 mm duoc chon cho céac thi nghiém tlep theo [11]. Hinh thai khuan ty, mau
sac bao tir sau 2 ngay cdy duoc quan sat dudi kinh hién vi ¢ vat kinh 40X [8].

Tuyén chon cdp 2 cdc chung ndm méc c6 khd nang sinh lipase cao:

Hoat tinh lipase duoc xac dinh dua trén phuong phép chuan do cua Fleuri et al. (2014) [3].

Bao tir gidng dwoc chuan bi bang cach st dung dung dich tween 80 (0,1% v/v) di khi
tring cho vao 6ng thach nghiéng PGA ¢6 bao tir da dugc u ¢ nhiét do phong trong 7 ngay.
Bao tir duoc tach khoi bé mit thach chuyén sang dng nghiém vé trung va bao quan & 4 °C
cho d@én khi sir dung. Mat do bao tir duge xac dinh bang budng dém hdong cau.

Tat ca cac chung nAim méc c6 vong phén giai tir 1,4-26,7 mm thu dugc ¢ tuyén chon
c4p 1 dwoc nudi cdy ban ran trong binh tam gidc 250 mL véi thanh phan méi trudng gom co
10 g co chat (75% banh dau dau phong, 25% ba mia), b6 sung 12 mL nudce cat dé diéu chinh
d6 am méi treong 55%. Qua trinh nudi cdy dugc thuc hién ¢ nhiét do phong, enzyme duoc
thu nhan sau 72 gio nudi cay [12].

Enzyme duoc trich ly tr quad trinh 1én men st dung dung dich dém phosphate
0,01 mmol/L pH 7,0 lac ¢ 170 vong/phut trong 30 phut & 37 °C. Hoat tinh enzyme duoc xéac
dinh trong dich noi thu dugc sau khi loc va ly tam ¢ 5500 vong/phtt trong 15 phat [13].

binh danh chung nd:m mo‘cr c6 kha nang sinh lipase c6 hoat tinh cao nhit sau qua trinh
phan 1ap va tuyén chon cap 1, cap 2 dugc thuc hién bang phuong phép giai trinh tw gen 28s
tai phong thi nghiém Cong ty Nam Khoa Tp. Ho Chi Minh.

2.2.3. Khdo sdt anh huéng diéu Kién méi trieong nudi cay dén kha nding sinh tong hop lipase
tir ndm mac

Méi trudng nudi cdy khao sat duoc chuan bi trong binh tam giac 250 mL véi 10 g co
chat c¢6 thanh phén phan trim banh dau, bd mia khac nhau (0:100; 25:75; 75:25; 100:0).
Nudéc cat dugc b sung 7, 10, 12, 15, 23, 34 mL tuong ung dé tao do am mdi truong 40%,
50%, 55%, 60%, 70%, 80%. Bao tir gidong nAm mdc c6 mat do > 10 (bao tir/mL) dugc cay
vao moi truong va u & dleu kién nhiét do phong (27,5-30 °C) voi thoi gian nudi ciy duogc
khao sat tir 1-7 ngay. Cac yéu té anh hudng duoc danh gia dua trén hoat tinh lipase.

2.3. Phwong phap phan tich
Xac dinh hoat tinh lipase bang phwong phép chudn dé:

Hoat tinh lipase dugc x4c dinh bang cach ding 5 mL co chat gom 1,25 mL dau olive va
3,75 mL gum arabic 7% (v/v), 2 mL dém phosphate 0,01 M (pH 7,0) va 1 mL dich enzyme
thd. Hon hop duge t ¢ 37 °C va lac voi tée do 130 vong/phut trong 30 phut. Ngirng phan
tng enzyme duoc thuc hién bang cach thém 15 mL han hop acetone va ethanol (1:1, v/v).
Chuan d¢ bang NaOH 0,05 M dung phenolphatalein nhu chét chi thi & pH 11 duoc tién hanh
dé xac dinh luong acid béo ty do. Mot don vi hoat tinh lipase dugc xac dinh 1a luong enzyme
tao ra 1 pmol axit béo trong mdi phut & didu kién pH 7,0 va 40 °C [3].
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VNaoH -CM NaoH.1000

A
Hoat tinh lipase (Ul/mL) =

Venzyme- t
Trong d6: AVygoy : Hiéu thé tich NaOH mau va di ching (ML), Cyy vaor: NOng &6 mol
cua NaOH, Vep,zyme: S0 mL enzyme tham gia phan ang, t: thoi gian phan tng (phat), 1000:
hé s6 quy d6i don vi

Phdn tich va xir Iy 56 ligu: Tat ca cac thi nghiém duoc 13p lai 3 lan, cac s6 ligu dugc
ghi nhan va xu ly bang Microsoft Excel 2010, Statgraphic XVI va Origin 8.5.

3. KET QUA VA THAO LUAN
3.1. Phén lap cac chiing nAm méc
Céc chung nim méc duoc phan 18p trén mdi truong thach PGA bang cach 1ém’thu§n
sau khi cay trai va chon loc cac khuén lac dac trung. Két qua thu duoc bo suu tap giong c6
27 chung nam moc dugc dung dé khao sat kha nang sinh tong hop lipase. Mot s6 dac diém

cuia chung ndm méc dugc quan sat mo ta trong Bang 1.

Bang 1. Mot sé dac diém cua cac chiung nAim méc dugc phan 1ap

Nawd Dic diém cua chung nim méc
guon | gTT | Ky hidu e ———
phan 1ap y e Mau khuan lac Thol‘glaqn Xua‘t hién | DPuong k‘mh nam
bao tu (ngay) sau 4 ngay (mm)
1 DV, Vang nau 2 52
2 DV, Xanh réu 2 63
3 DV; Xam tring 2 50
4 DV, Tring 2 30
Miu dat 5 DVs Xanh luc 3 60
6 DVs Vang nau 3 58
7 DV, Tring 3 85
8 DVg Xanh réu 2 55
9 DV, Xanh luc dam 2 12
~ . & 57
MAu chét 10 MC; Xanh réu 2
thai thuc 11 MC, Pen 1 60
pham 12 | mc, Xam den 1 74
13 MD; Xanh réu 2 55
Maudia |9, T mp, Pen 1 57
moc
15 MD; Pen 1 62
16 | BD; Ving 3 55
~ 60
Mau banh 17 BD, Pen 2
dau dau 18 BD; Vang 3 13
phong moc |49 | gp, Xanh 2 58
20 BDs Xanh trang 3 10
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NaUs Pic diém caa chang ndm méc
guon ' sTT | Ky hidu e — ———
phan 1ap Yy hig Mau khuan lac Thol‘glaqn xua‘t hién DPuong k‘lnh nam
bao tir (ngay) sau 4 ngay (mm)
Mau dau 21 PP, Xanh réu 2 55
phongméc | 22 | PP, Pen nau 2 80
23 NT, X4m 3 41
5 55
Mau nuée 24 NT, Pen 3
thai sinh 25 NT; Vang cam 3 67
hoat 26 | NT, Pen 3 53
27 NTs Pen 2 47

3.2. Tuyén chen cap mdt cac chitng nAm maéc cé kha ning sinh téng hep lipase

Phuong phap kiém tra hoat tinh lipase nh¢ vao sy thuy phan tween 80 tao vong thuy
phan la mot phuong phap don gian va pho bién ding de danh gia so bd hoat tinh lipase cua
nim méc trong budc dau phéan lap [14]. Céc chung nim méc c6 kha ning sinh tong hop
lipase dugc sang loc tir 27 chung phan 14p duoc bang cach tién hanh thir dinh tinh kha ning
sinh lipase trén moi truong M1. Két qua thu nhan duoc 6 chiing nAm méc c6 vong thuy phén
sau 3 ngay nudi cay & nhiét @6 phong. Cac chung nay duoc phén 14p tir cac ngudn nhu banh
dau dau phong, mau chét thai thuc pham méc, dira méc twong (g Vi cac chung BD,, BD;,
MC,, MC;, MD,, MDs,. Két qua xac dinh du'ong klnh vong thiy phéan cia 6 ching nam méc
dugc trinh bay ¢ Hinh 1 va 2. Cac chung nam méc c6 duong kinh vong thity phén dao dong
tir 4,4 mm dén 8,2 mm. Trong do, chung MD; c6 kha nang tao vong thuy phan t6t nhit so
V61 cac chung dugc phén 1ap tir cac mau dira va cac mau khac. Vong thuy phan cua chung

MD, sau 3 ngiy nudi cdy la 8,2 mm, cho thdy tiém ning tot trong viéc san xuat enzyme
lipase, tiép theo 1a ching MC, c6 duong kinh vong thiy phan 7,8 mm va chung BD; c6

duong kinh vong thuy phan thap nhit 14 4,4 mm.
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Hinh 1. Bu(:yng ki’nh vong thily phan cua céc Hinh 2. Cac ching nim méc c6 vong thity phan
chung nam moc trong moéi truong M1 frong moi truong M1
(P thé hien su khdc biét ¢6 y nghia thong ké
o d¢ tin cgy 95%)
Cac chang ndm mdc dugc cho 1 ¢6 kha ning sinh tong hop enzyme lipase vi khi
enzyme dugc sinh ra s€ thiy phan co chat tween 80 - hay con dugc goi polysorbates 80, 1a
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chat 16ng nhon c6 ngudn gbc tir polyethoxylated sorbitan (mot dan xuét cua sorbitol) ester
hoa véi acid oleic. Tween 80 duoc s dung nhu mot chat cam ung kich thich cho su giai
phong enzyme cua té bao [15], lam giai phong céac acid béo ty do. Céc acid béo nay tac dung
Vi ion canxi ¢ trong moi truong tao thanh phirc hop khong tan c6 thé thiy nhu mot vong
tring duc xung quanh vj tri ciy chim diém va d6 1a vong thity phan [9]. Nghién ciru cua
Aly et al. (2017) da phan 1ap duoc 22 chung vi khuan trén méi trudng NA, sang loc kha
nang sinh enzyme lipase trén moi truong co tween 80 va cao nam men, két qua thu duogc cac
chang vi khuan c6 duong kinh vong thiy phan 9-28 mm, trong d6 chiing Bacillus coagulans
¢6 kha nang sinh tao vong 16n nhat dat 28 mm sau 2 ngay u & 37 °C [15]. Két qua co su khéc
biét véi nghién ctu nay co thé dugc giai thich do su khac biét vé ngudn vi sinh vat st dung
trong qua trinh nudi cay thu nhan lipase.

D¢ dinh danh so bd cac ching c6 kha ning sinh enzyme lipase, 6 chung ndm da tuyén
chon dwoc nhan dién dua trén ddc diém dai thé ciia khuan lac va dic diém vi thé duéi kinh
hién vi quang hoc (Hinh 3). Déi v6i quan sat dai thé, cac khuan lac dugc cdy chdm diém trén
dia thach PGA, 1 ¢ nhiét d6 phong trong 3 ngay. Két qua cho thiy, cac khuan lac c6 mau
trang va sau 3 ngay phan 1ap Xuét hién bao tir mau xam den hoic den, trong d6 chi c6 bao tir
chtra chiing BD3 ¢6 mau vang.

Hinh 3. Hinh thai khuan lac va vi thé ctia nAm dudi vat kinh 40X

Quan sat vi the dudi kinh hién vi ¢ vat kinh 40X bang phwong phép phong am nhéan
thay, cac chiing nim déu c6 dic diém la khuan ty ¢6 vach ngin, gia bao tir trin phat trién tir
té bao chén, nhu la mot nhanh cua khuan ty, gan thang goc véi truc cua té bao chan. Gia bao
tir tran khong c6 nhanh, ¢6 phan dinh to ra thanh bong hinh chity, hinh elip, hinh ntra cau
hoic hinh cau. Bong nay goi la bong dinh gia mang cac thé binh. Cac thé binh nay hoic song
song va hop thanh cum & phan dinh bong, hoic xép thanh tia sat nhau trén bé mat bong. Thé
binh chi c6 1 hoic 2 ting. Cac bao tir tran duoc tao thanh ndi tiép nhau trong miéng thé binh,
thanh chudi hudng gbc, khong phan nhanh. Khéi bao tir tran dinh bong c6 cac hinh dang
hinh cau, hinh tia téa tron. Cac dic diém hinh thai nay hoan toan phu hop véi khéa dinh loai
ctia Bui Xuan Dong va Nguyén Van Huy (2000). Két qua theo doi khuan lac va quan st vi
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the céc chiing phén lap duoc c6 thé xéc dinh cic chung MC,, MC;, BD,, BDs, MD,, MD;
deu thugc chi Aspergillus sp. [16].

3.3. Tuyén chen cép hai cac chiing nam méc c6 kha niing sinh tong hop lipase cao

6 ching ndm moc sang loc tir tuyén chon cip mot duoc nudi cy trén moi trudng ban
ran (banh dau dau phong, ba mia). Sau 4 ngay nudi ciy, dich enzyme thd duoc thu nhan va
hoat tinh enzyme duoc xac dinh bing phuong phap chuan d6. Két qua dugc trinh bay ¢
Hinh 4. Hoat tinh lipase cta cac ching nam méc dao dong trong khoang 0,37-1,25 Ul/mL.
Trong d6, chung MC; c6 hoat tinh thap nhat (0,37 UI/mL), chung BDs ¢6 hoat tinh kha cao
(1,10 UI/mL) va chiing c6 hoat tinh cao nhat 1a MD, (1,24 Ul/mL).

1,4
1,2
1,0

0,8

b

06

04

Hoat tinh enzyme lipase (UlimL)

0,2

0,0

Mb? ‘MCCS
Ky hiéu ching
Hinh 4. Hoat tinh enzyme lipase ctia 6 chung nim méc trén méi trudng ban ran

(3P thé hién su khdc biét cé Y nghia thdng ké & dg tin cdy 95%)

Khi déi chiéu véi két qua tuyén chon cap mot, co chat tween 80 va banh dau dau phong
cho két qua twong d6i tuong ddng & cac chung MC,, MCs, MD,, MD;. Tuy nhién, chung
BD,, BD; c6 su khéac biét kha rd rang. Ching BDs c6 vong phan giai thap nhét (4,4 mm)
nhung hoat tinh trong nudi cdy ban ran kha cao (1,10 UI/mL) va chung BD, c6 duong kinh
vong phan giai kha cao (6,7 mm) nhung hoat tinh lai rat thap (0,37 UI/mL). Su khéc biét vé
két qua thu dugc gitra tween 80 va 1én men ban ran c6 thé lién quan dén qua trinh thyc hién,
phuong phap xac dinh hoat tinh va co chét sir dung. Mot enzyme duoc san xuat bai 2 moi
truong khac nhau va d6 dac hiéu khac nhau tire 1a ching do tao ra enzyme lipase thiy phan
ester chudi dai va c6 hoat tinh tot dbi v6i phuong phap chuan d6 cé chtra dau olive hon la
trong dia thach c6 chira tween 80 va nguoc lai [11].

Chung MD, ¢6 hoat tinh tdt trén ca 2 budc tuyén chon. Vi vay, MD, dugc gui dinh
danh bang phuong phap giai trinh tw gen 28s tai cong ty Nam Khoa. Vi cac budc thyc hién
tach chiét DNA, thyc hién PCR véi méi dic hiéu ving 28s. Giai trinh ty tryc tiép rdi so sanh
trinh ty voi ngan hang dir ligu NCBI (National Center for Biotechnology Information), tir do
xac dinh mau nam thudc loai nao. Két qua giai trinh tu gen thu dugc ¢ Hinh 5.

=5321-51
CCGCCCAAGACGGGATTCTCACCCTCTCTGACGGCCCGTATCCAGGGCACTTAGACGGGG
GCCGCACCCAAAGCATCCTCTGCAAATTACAATGCGGACTCCGAAGGAGCCAGCTTTCAAA
TTTGAGCTCTTGCCGCTTCACTCGCCGTTACTGAGGCAATCCCGGTTGGTTTCTTITTCCTCC
GCTTATTGATATGCTTAAGTTCAGCGGGTATCCCTACCTGATCCGAGGTCAACCT GGAAAAA
ATGCTTGGAAAACGTCGGCAGGUCGCCGGCCAATCCTACAGAGCATGTGACAAAGCCCCAT
ACGCTCGAGGATCGGACGCGGTGCCGCCGCTGCCTTITCGGGCCCGTCCCCCCGGAGAGG
GGGACGGCGACCCAACACACAAGCCGGGCTTGAGGGCAGCAATCGACGCTCGGACAGGCA
TGCCCCCCGGAATACCAGGGGGUGCAATGTGCGTTCAAAGACTCGATGATTCACTGAATTC
TGCAATTCACATTAGTTATCGCATTTCGCTGCGTTCTTCATCGAT GCCGGAACCAAGAGATC
CATTGTTGAAAGTTTTAACTGATTGCATT CAATCAACTCAGACTGCACGCTTTCAGACAGTGT
TCGTGTTGGGGTCTCCGGUCGGGCACGGGCCCGGGEGGGEGGEGCAAAGGCGCCCCCCCGGLGGC
CGACAAGCGGCGGGCCCGCCGAAGCAACAGGGTATAATAGACACGGATGGGAGGTTGGG
CCCAAAGGACCCGCACTCGGTAATGATCCTTCCGCAGGTTCACCTACGGAAACCTTGTTAC
GACTTTTACTTCCTCTAAATGACCGGGTTTGACCAACTTTCCGGCTCTGGGGGGTCGTTGC
CAACCCTCCTGAGCCAGTCCGAAGGCCTCACCGAGCCATTCAATCGGTAGTAGCGACGGG
CcCGG

Hinh 5. Két qua giai trinh tu chi tiét mau MD,
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Két qua trinh tir gen trén dinh danh tir mau phan 1ap MD, duoc tra cru trén BLAST
search (NCBI) ¢ do twong dong 13 99%, ngudn gdc phat sinh gan véi loai Aspergillus niger
c6 ID AM270052. Cay phat sinh loai (Hinh 6) xay dung bang Clustal Omega
(https://www.ebi.ac.uk/Tools/msa/clustalo/).

5321-S1 0.00536
4|—‘: AM270052.1 0.00014

MH095994.1 0.00735
MG675233.1 0
MG675234.1 0

KY566164.1 0
I_: KY864240.1 0
| KY354579 1 0
KY347016.10

Hinh 6. Cay phat sinh loai cia MD, Aspergillus niger

Két qua dinh danh cho thay, mau MD, phan 1ap tir mau dira méoc 1a Aspergillus niger
chung c6 kha nang sinh lipase tot nhét.

Nghién ciru caa Fleuri et al. (2014) dé phén 1ap dugc 175 chung nam tir cac mau rau va
trai ciy muc nat, hoa, chat thai cong nghiép va néng nghiép, dat, bién va ving nuéc néng va
céc san pham cong nghiép hoa. Qua thir nghiém so bo, Fleuri et al. da chon duoc 10 chung
nim méc c6 hoat tinh enzyme lipase cao trong d6 Aspergillus sp., Fusarium sp. va
Penicillium sp., cho hoat tinh lipase cao nhét [3]. Theo Mahadik et al. (2002), 50 chung céc
loai Rhizopus, Mucor, Geotrichum, Penicillium va Aspergillus da dugc sang loc, két qua cho
thdy A.niger 1a loai san xuét lipase ngoai bao tot nhat [17]. Két qua cia nghién ctru nay
tuong d6i twong ddng véi cac nghién clru trude, vi vay chung Aspergillus niger dugc dung
dé thu nhan lipase trén mdi trudng ban ran cho cac thi nghiém tiép theo.

3.4. Anh hwéng thoi gian nudi ciy téi qua trinh thu nhan enzyme lipase

Tién hanh nudi cdy chung Aspergillus niger trén moi truong ban ran voi thanh phan co
chat gdm 75% banh dau, 25% ba mia va do am moi trudng 55%, u & nhiét do phong, thoi
gian nudi cay dugc theo ddi tir ngay dau dén ngay thir 7. Két qua cho thdy, hoat tinh enyzme
lipase c6 su khac biét khi thu nhan ¢ thoi diém khac nhau (Hinh 7). Hoat tinh enzyme tang
dan tir ngay thtr nhat (0,46 Ul/mL), cao nhét vao ngay thir 4 (1,69 Ul/mL), bt dau giam
manh tr ngay ther 5 (0,50 Ul/mL), dén ngay thir 7 (0,13U1/mL). Piéu nay c6 thé duogc giai
thich do nAm mdc sir dung co chét trong moi trudng khong co bd sung thém khoang dé sinh
truong, theo thoi gian lwong enzyme tiét ra ngay cang ting, khi cac nguon dinh dudng tir moi
truong bat diu giam manh, bao tir bat dau hinh thanh, qué trinh téng hop enzyme yéu di.
Hoat tinh cua enzyme con phu thude vao cofactor la nhitng ion kim loai dugc bo sung vao
moi truong nudi cay. Su cung Cap khong du nhiing i ion nay trong té bao chat s& lam giam
hoat tinh cta enzyme. Khi mai tong hop duéi dang tién enzyme, khong du cofactor dé dam
bao hoat tinh ciing nhu sy van Chuyen qua mang thi mgt lugng enzyme nay bi git lai trong té
bao chat 1am anh huong den hiéu suat sinh tong hop enzyme. Sau khi dwgc van chuyén qua
mang, enzyme ngoai bao van c6 thé bi phan huy boi enzyme peptidase trong khong gian chu
chat [4], d6 chinh 1a mot nguyén nhan giai thich cho qua trinh sinh tong hgp enzyme bi giam
theo thoi gian nudi cay.
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2,0

Hoat tinh enzyme lipase (UlimL)

3 a 5
Thai gian (Ngay)

Hinh 7. Biél} d6 thé hién hoat tinh enzyme lipase theo thoi gian nudi ciy
(3P thé hién sy khdc biét cé ¥ nghia théng ké & dg tin cdy 95%)

Fleuri et al. (2014) va Mukhtar et al. (2015) nuéi cay Aspergillus sp trong thoi gian 4
va 3 ngay cho hoat tinh enzyme lipase toi da twong tng 1a 13 va 4,98 UI/mL [3, 18].
Roveda et al. (2010) danh gia kha ning san xuét lipase tir 21 ching niam thugc chi
Penicillium, Aspergillus, Trichoderma va Fusarium dugc phan 1ap tir nudc thai stra sir dung
1én men chim. Sau sang loc, 9 chung phéan 1ap duoc lya chon dua trén kha ning phat trién
cia ching trong méi truong chia dau 6 liu lam co chét, két qua cho thiy chung E,
(Aspergillus), E,; (Aspergillus) va Eyy (Penicillium) cho hoat tinh enzyme tuong tng la
1,250, 2,042 va 2,250 Ul/mL [19]. Thoi gian nudi cay 4 ngay hoan toan phu hop voi cac
cong bd trude, do vay duoc xac dinh la tot nhat cho sinh tong hop lipase bai Aspergillus
niger va duoc sir dung cho céc thi nghiém tiép theo.

3.5. Anh huwéng thanh phan co chét va d9 Am méi trwong dén kha ning sinh enzyme lipase

Chung Aspergillus niger dugc nudi cdy trén moi truong ban ran voi phan trim co chat
banh diu va bi mia dugc khao sat khac nhau, d6 am méi truong 55%, & nhiét do phong.
Sau 4 ngay nudi cdy, lipase duoc trich ly va xac dinh hoat tinh. Két qua cho thay, nong do co
chat khac nhau c6 anh huong dén kha ning sinh tong hop lipase cua Aspergillus niger
(Hinh 8). Hoat tinh ting dan khi ting thanh phan banh dau tir 0 dén 75%, trong d6 hoat tinh
thu duoc cao nhat 1a 1,64 UI/mL. Khi co chat c6 100% banh dau, hoat tinh xac dinh dwgc
thap hon (0,615 UI/mL). Trong banh dau dau phong, lipid chiém khoang 7,7% 1a chit cam
mg dé té bao sinh tong hop enzyme lipase [20]. Vi vdy, khi ting ham luong banh dau, kha
ning sinh lipase dé phan giai lipid cang cao. Viéc phdi tron thém ba mia nham muc dich tao
d toi xop mdi trudong, khuéch tan luong oxy thich hop vao trong khdi méi trudng, giap nim
mdc phat trién tir d6 cho luong enzyme lipase duoc tong hop nhiéu hon [3]. V&i 100% banh
dau, nAm chi phat trién manh & mit ngoai cua khdi co chit, bén trong khéi co chit khong
thay su phat trién cia nam do thiéu oxy. Két qua nay gidng véi két qua nghién ctru vé thanh
phan co chét toi wu cua Fleuri et al. (2014) trén Aspergillus sp. 1a 75% bot lia mi: 25% ba
mia, hoat tinh enzyme thu nhén la 10,82 Ul/mL va 75% b0t dau nanh: 25% ba mia véi hoat
tinh ezyme 1a 11,35 UI/mL [3]. Su khac biét vé hoat tinh lipase c6 thé dugc giai thich do
nguon vi sinh vat dé thu nhan lipase c6 thé khac nhau vé dic diém sinh hoa. Cac chung vi
sinh vat phan 14p tir nude thai cha dau coa cac nha may c6 hiéu qua thiy phan ngudn co
chat 1a khac nhau. Lipase thu nhan tir A. strictum, Cunninghamella verticillata c6 hiéu qua
thiy phan (%) trén cac co chat dau olive, dau twrong, dau phong, hat bong, hat huéng dwong
tuong tng 1a 20, 60, 40, 90, 90 (%) va 80, 80, 90, 40, 90 (%) [2]. Qua thi nghiém nay, thanh
phan co chat 75% banh dau: 25% bi mia duoc xem la tét nhat va dugc chon dé nuéi cdy
Aspergillus niger sinh tong hop lipase cao nhit.

Anh huéng cia dd 4m mdi trudng toi kha ning sinh enzyme lipase duoc khao sat khi
nudi Aspergillus niger trén méi trudng ban ran, thanh phan co chat 1a 75% banh dau: 25% ba
mia, U & nhiét do phong. Sau 4 ngay, hoat tinh enzyme lipase durgc xac dinh. Két qua cho
thy sy khac nhau c6 y nghia ciia cac gia tri d6 am (p < 0,05%) (Hinh 9).
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Hinh 8. Hoat tinh enzyme lipase theo thanh Hinh 9. Anh huong cia do am méi truong
phan co chat trong moi truong ban ran t6i hoat tinh enzyme lipase

(P thé hign su khdc biét c6 ¥ nghia thong ké & dé tin cdy 95%)

Khi nudi cdy trén moi truong 6 do am 55% va 60%, hoat tinh enzyme lipase twong tng
la 1,64 va 1,86 Ul/mL. Cac gia tri do am thap hon (40%, 50%) hay cao hon (70%, 80%) déu
lam giam hoat tinh enzyme. D6 4m 1a mot yéu to tuong doi quan trong, c6 anh hudng dén kha
nang sinh enzyme lipase trong qua trinh nu6i cay Khi nudc cat duge bd sung vao moi truong,
nudce s tap trung chu yéu trén bé mit hat co chét, tao diéu kién cho bao tir co thé phat trién tao
thanh hé soi trén bé mit canh truong. Mat khac, lwong 4m con c6 kha ning khuéch tan vao
trong hat co chét lam giam luong nhiét do qua trinh trao d6i chét sinh ra [6, 7]. Cac moi
truong co do am cao (70%, 80%) lam két dinh cac hat co chat trong canh truong, lam giam
su khuéch tan khong khi trong canh truong, dan dén luong oxy khong dugc cung cap day du,
tdc @6 sinh truong giam lam cho hoat tinh ctia enzyme giam. Dol VGi moi trudng co do am
thap (40%, 50%), cac hat co chat roi rac, moi truong nudi cdy s& nhanh kho, sinh truong
giam, 1am giam hoat tinh enzmye tao thanh [21, 22]. Két qua nay phu hop véi cac nghién
ctru ctia Andrade Santos et al. (2012) trén Aspergillus niger khi nhan dinh sy tuong tac gitta
d6 am va nhigt do c6 anh huéng I6n dén hoat tinh ctia enzyme. Theo Andrade Santos et al.
(2012) gia tri do am tbi wu 1a 58-65% khi sir dung co chit 13 hat bi ngd [23]; theo Nguyen
Hoang Loc (2007), do 4m cua moi truong 50-60% thich hop aé nam méc phat trién [22];
theo Kamini et al. (1998), ty 1€ co chét va nudce 1a 1,0:1,5 tao do am tbi wu cho Aspergillus
niger nudi ciy ban ran véi banh dau me va cam lua mi [21]. Dwa vao sy phu hop voi cac két
qua nghién ciru trudc, méi trudng c6 dd 4m 60% duoc cho 1a tdt nhat cho chung A. niger
sinh tong hop lipase véi co chit banh dau va ba mia.

4. KET LUAN

Nghién ctru da phan 14p, tuyén chon va dinh danh dugc chung Aspergillus niger c6 kha
nang sinh enzyme lipase c6 hoat tinh cao nhét tir 27 chung nam méc trong ty nhién. Qua
trinh nudi cay A. niger cé nguon co chit 1a phu pham ré tién, st dung phuong phap nuéi cay
va tach chiét thong dung, két qua da thu dugc lipase tho c6 hoat tinh con thap Vi vay, cac
nghién cau tiép theo vé tinh sach enzyme cin duoc tién hanh dé tao ché pham lipase thuong
mai c6 ngudn géc ndi dia.

Loi cdm on: Nghién ctiu duoc tai tro boi Truong Pai hoc Cong nghiép Thuc phim Tp. Hb
Chi Minh trong khuon khé dé tai ma sé 108/HD-DCT/2017. Chan thanh cam on Quy thay cb
giang vién Khoa Cong nghé Sinh hoc, ban H5 Ngoc Yén, Lé Thi Minh Ngoc 05 DHSH da
giup do nhom tac gid hoan thanh nghién ctru nay.
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ABSTRACT

EVALUATION OF LIPASE PRODUCTION FROM FUNGI
ISOLATED FROM LIPID-RICH MEDIUM

Dao Thi My Linh*, Tran Thi My Thao,

Ly Thi Diem Trang, Le Thi My Trinh

Ho Chi Minh City University of Food Industry
*Email: linhdtm@cntp.edu.vn

Lipase can be produced from fungi due to the ease in cultured conditions using semi-
solid culture medium in which by-products such as nut oil cake, sugar cane bagasse, corn
core can be utilized. This study was carried out to identify the fungus strains possessing the
highest lipase activity from a lipid-rich medium. Preliminary screening was conducted on
M1 medium to determine the colony diameter. Secondary screening was performed to
evaluate the lipase activity and the excellent lipase producer was identified to be Aspergillus
niger. The effect of moisture, cultivation time, substrate combination of nut oil cake and
sugar cane bagasse at different ratio on fermentation conditions was examined. Data revealed
that cultured medium with 75: 25 (w/w) nut oil cake: sugarcane bagasse resulted in highest
lipase activity (1.86 Ul/mL) under moisture content of 60% after 4 days.

Keywords: Aspergillus niger, hydrolysis zones, lipase, nut oil cake, sugar cane bagasse, solid
state fermentation.
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