NHIN RA THE GIOI

NAM MEN YARROWIA LIPOLYTICA VA CAC UNG DUNG
TRONG LINH UUC CONG NGHE SINH HOC CHAT BEO

Tran Hai Dang
Trudng Pai hoc Nha Trang

Yarrowia lipolytica Ia ndm men dudc nghién ctu nhiéu nhat trong nhoém phi truyén thong. Day la loai
nam men c6 kha ndng st dung chat béo dé sinh trudng va san sinh cac hop chat c6 gia tri nhu céc axit
hiiu cd, chat nhii hoa, enzyme, chat thom, lipid don bao, protein don bao.. Bén canh do, Y. lipolytica
hién nay dugc xem nhu 1a cong cu ndi trdi trong nghién cdu x{ Iy va nang cao gi tri cho céc loai phé
thai cong nghiép c6 ham lugng lipid cao nhu nudc thai nha may san xuat dau oliu, dau co hay phé thai
tlf san xuat, ché bién c4.. Bai bao gidi thiéu mét s6 ting dung dién hinh cda Y. lipolytica trong cong nghé

sinh hoc chat béo.

am men la nhom vi sinh vat da dugc biét dén tu

lau va hién nay c6 rat nhiéu ing dung. Ngoai

loai ndm men dién hinh Saccharomyces

cerevisea, hién nhom ndm men phi truyén
théng (nhu Kluyveromyces lactis, Candida albicans hay
Y. lipolytica) cling thu hut dugc nhiéu su chd y clia giGi khoa
hoc, tU nhiing Ung dung dac thu cho tGi nguy cd gay bénh
cla chung. Trong s6 nhiing ndm men phi truyén théng,
Y. lipolytica dudc nghién cliu nhiéu nhat, do loai nay cé su
khac biét rat I6n so véi nhiing loai ndm men truyén théng
(Saccharomyces cerevisea hay Schizosaccharomyces
pombe) trén cac khia canh vé su hinh thanh phat sinh loai,
vé mét sinh Iy hoc va sinh hoc phan ti. M&c du ¢ nhiing
khéac biét nhu vay, Y. lipolytica van néi 1én véi tu cach la
hinh m&u nghién ctu quan trong V@i cac L’Ing dung da dang
trong nh|éu linh vic nhd vao kha nang su dung chat béo
lam ngudn carbon duy nhét. Té bao cla loai ndm men nay
c6 kha nang téng hop chat thom (cac hop chat lactone,
hexanal..), cac enzyme (protease, lipase, esterase,
phosphatase) céc protein don bao va nhat la cac I|p|d don
bao. Loai nam men nay ciing dugc su dung dé xi ly moi
trudng, chang han nhu trong kh 6 nhiém cho nguon
nudc thai clia nha may san xudt dau oliu hay dé xui ly dat
6 nhiém dau. Khéng nhUng thé, Y. l/polytlca con dudc
Co quan Quan ly thuc phdm va dugc phdm My (FDA)
chap nhan xép vao nhom cac chat an toan (GRAS), tao
diéu kién cho viéc Ung dung ndm men nay trong linh vuc
thuc pham Phéan dau cla bai viét sé gidi thiéu ngan gon
vé céac khia canh sinh Iy hoc va sinh hoc clia nam men
Y. I/polyt/ca Phén tiép theo sé trinh bay mét s6 (ing dung
va s&n phdm thu dugc trong cobng nghé sinh hoc chat
béo s dung mét s6 chling ndm men Y. lipolytica.

Y. lipolytica - Loai n4m men phi truyén thong

Y. lipolytica 1a mét loai ndm tdi (ascomycete) thudc ho
Saccharomycetaceae. N6 thudng dugc tim thady trén cac
co chat tu dong vat hay thuc vat vdi nguon carbon chli yéu
c6 thé 1a alkane, lipid hodc protein. N&m men nay dudc
phan lap lan dau tién ti ba thuc vat (margarlne) Cung co
thé tim thdy né trong cac san pham glau protein va lipid
nhu phomat hay xuc xich. Ndm men nay chiém uu thé
trong cac loai phomat camembert hay phoméat méc xanh
vGi mat do 1én t6i 108-107 khuén lac/g.

Trai ngugdc véi cac loai na'm men C. albicans hay
C. tropicalis, Y. lipolytica dugc xép vao nhom khong gay
bénh va dugc FDA nhin nhan la an toan, do do c6 thé sl
dung trong cong nghiép thuc phadm va dugc pham.

Y. lipolytica |a loai ndm men hiéu khi hoan toan, nhay
cam vdi nhiét do vugt qua 32-34°C. Day ciing la loai ndm
men ludng hinh véi khd nang hinh thanh céc sgi ndm hoéac
gia sgi trong nhiing diéu kién nudi cay khac nhau nhu muic
do6 suc khi, nguon dinh dudng, mdc pH.. Y. lipolytica c6 kha
nang chuyen hda nhiéu loai dudng, ngoai tri saccharose
do khuyet thiéu enzyme invertase. Nhung né lai c6 thé st
dung nhiéu dang ca chat ki nudc nhu alkane, axit béo, cac
triglyceride hay tham chi la acetate lam ngudn carbon duy
nhat.

Ung dung cia Y. lipolytica trong cong nghé sinh hoc chat béo

Cong nghé sinh hoc chat béo bao gém qua trinh san
Xuét va chuyen hoa chat béo va cac hgp chat tan trong
dau (nhu céac triacylglycerol, ceramide, phospholipid,
carotenoid..) bang vi sinh vat va céng nghé sinh hoc. Bang
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1 gidi thieu mot véi ting dung clia cong nghé sinh hoc chat
beo trong mét s6 linh vuc dac thu nhu’ cdng nghiép my
phdm, thuc phdm chtic nang, dugc pham..

Bang 1: mét s6 san pham thuong mai tao ra bing cong nghé sinh hoc chat béo

San pham Quy trinh san xuat

D4u béo tif vi sinh vat (chét béo khdng no) Lén men st dung céc vi sinh vat tli bién

Céc dang lipid c6 cdu tric Phan (ing bién ddi chon loc véi enzyme lipase

Céc axit béo da dugc lam giau (tang ham lugng) | Lam giau bang phudng phép st dung céc enzyme lipase dac hiéu

Céc carotenoid (carotene, astaxanthin) Lén men béng tao Dunaliella, Haematococcus hodc ndm sgi

Céc ester trong m§ pham Téng hop nhd enzyme lipase

Céc sphingolipid Tao ra nhg Pichia ciferrii

Céc hormone steroid Chuyén héa nhd vi sinh vat

Decalactone Tao ranhd Y. lipolytica

Hexanal va cac chét thom chuyén hoa tii chét

béo khac Tao ra béng cac enzyme lipoxygenase, hydroperoxygenase, lyase

Axit dicarboxylic Tao ra nhg C. Tropicalis

Nhién liéu sinh hoc Do céc loai tao san xuat ra

V6i nhiing dac trung néu trén, Y. lipolytica hién dién
trong rat nhiéu Ung dung cong nghé sinh hoc, dac blet
trong cong nghe sinh hoc chat béo (bang 2). N6 c6 thé
dugc st dung & dang t€ bao nguyén ban hoic & dang té
bao sau khi bién déi gen.

Bang 2: mét s6 ting dung cda Y. lipolytica trong cng nghé sinh hoc chét béo

Ung dung Tai liéu tham khao

Tao ra céc hop chat thom (g-decalactone, hexanal) Aguedo va cs, 2001

Tao ra céc chat hoat dong bé mét dang polymer (liposan, lipomannan) Schorken va Kempers, 2009

Tao ra céc protein (protease, lipase, esterase, phosphatase) Barth va Gaillardin, 1997; Beckerich va cs, 1998

Tao ra cac axit hiiu cd (axit a-ketoglutaric, axit pyruvic, axit citric, axit isocitric) | Finogenova va cs, 2005

ic, axit docosah ic) P

Tao ra céc chét béo don bao (axit vacs, 2002

San xuét protein: trong mot sO diéu kién dac thu,
nadm men Y. lipolytica c6 thé tong hop nhiéu loai protein
khac nhau véi ham lugng cao, chang han nhu céc protein
enzyme protease, lipase, RNase, esterase, phosphatase.
Theo Barth va Gaillardin (1997), Y. lipolytica c6 thé tao ra
2 dang protease tly theo mic pH. Dang protease kiém
tinh (AEP) do gen XPR2 ma héa va biéu hién trong canh
tridng cé chiia peptone va pH > 6. Y. lipolytica c6 thé tiét
ra dang enzyme nay véi ham lugng 1-2 g/l. Dang protease
axit (AXP) dudgc tiét ra khi mic pH giam xudéng dudi 4,5 va
€6 3 loai khac nhau tuy thuéc muc dé glycosyl hda va ham
lugng glycan.

Y. lipolytica c6 thé téng hop 2 dang enzyme lipase:
lipase ngoai bao va lipase bam trén thanh té bao. Céac
dang lipase nay dugc st dyng trong qua trinh téng hop
monoester cla axit 2,4-dimethylglutaric, trong qué trinh
chuyén vi ester clia meso- cyclopentane diol, trong cong
nghiép thudc da hay san xuat phomat.

Ngoai nhiing enzyme hinh thanh ty nhién trong té bao
ndm men nguyén ban, ngay nay Y. lipolytica con dugc
s dung nhu mét cong cu hiéu qua dé san xuat cac loai
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protein di chlng dua trén cong nghé sinh hoc phan ta.
ba co trén 42 Ioa| protein ¢6 ngudn goc khac nhau (V|rus
nam sgi, vi khun, dong vat, con ngudi) dudc tao ra nhd st
dung Y. lipolytica.

Sén xuét axit hifu co: qua trinh ndm men san sinh ra
céc axit hliu cd dugc phat hién mot cach tinh cd tu nhiing
nam 60 cla thé ky trudc trong lic sl dung hydrocarbon
lam nguyén liéu nuoi cdy. Y. lipolytica c6 kha nang tao
nhiéu loai axit hGiu cd khac nhau, vi du nhu cac axit
o-ketoglutaric, axit pyruvic, axit citric va axit isocitric véi
ngudn carbon st dung c6 thé la glucose, alkane, glycerol,
ethanol... Lugng axit a-ketoglutaric do Y. /lpo/ytlca sinh ra

c6 thé 1én t6i 108,7 g/l. Qua trinh nay phu thudc vao nong
do thiamine, nhat la trong mai trudng nudi cdy ndm men
bang glucose. Khi khong c6 thiamine trong méi trusng st
dung hén hdp glucose va glycerol thi lugng axit pyruvic
va axit a-ketoglutaric sinh ra sé co ty |é tuong Gng lan
Iuct chiém 75-80% va 20-25%. Ham lugng axit pyruvic cé
thé dat t6i 50 g/I. Trong thi nghiém Ien men tao axit citric
thi axit citric chiém uu thé khi nudi cay Y. lipolytica trong
moi truong glucose. Co the diéu chinh ty 1& hinh thanh
axit isocitric bing cach b8 sung alkane, chang han nhu
hexadecane vao mai trudng nudi cay.

Sén xuat chat thom: y-decalactone (hgp chat c6 huong
dao) la vi du quen thudc nhét trong s6 cac chét thom dudc
téng hap bang Y. I/polyt/ca Van bang sang ché dau tién
lién quan dén linh vyc nay trinh bay qua trinh chuyén héa
dau thau dau thanh y-decalactone thudc vé Farbood va
Willis (1983). Qua trinh chuyén héa sinh hoc nay co the
lién quan dén chu trinh B-oxy hda. Khi nudi cay chliing nam
men khuyét dudng Y. /lpo/ytlca PO1D trong moi trudng
chuyén dung cho chuyen héa sinh hoc ¢é chiia ham lugng
uracil (amine cén thiét bé sung cho su khuyét dLIdng) thap
thi sau 75 gid, ham Iugng y-decalactone tao ra c6 thé lén
t6i 9,5 g/l.

San xudt lipid don bao: khong co6 nhiéu vi sinh vat co
kha nang tich Iy dugc chat béo dudi dang axit béo khong
bdo hoa da ndi doi. Vay ma Y. lipolytica lai c6 thé chuyén
hoa 45-57% cd chat thanh I|p|d ndi bao, thanh phan nay co
thé chiém t6i 60% sinh khéi khd cua ndm men va c6 thanh
phan tuong tu nhu co chat. Cé thé sl dung céc loai dau
thuc vat, cac axit béo, dau tho, xa phong, hydrocarbon, m&
dong vat... lam co chat. Qua trinh tich tu chat béo trong
t€ bao Y. lipolytica phu thudc rét nhiéu vao diéu kién nuoi
cdy (pH, nhiét d6). Khi nu6i cdy bang mé dong vat & mic
pH = 6,0 va nhiét do 28-33°C, Y. lipolytica c6 thé tich Idy
dudc lugng chat béo tii 0,45 dén 0,54 g/g sinh khéi kho.

Tuy nhién, cac chlng Y. lipolytica hoang dai chi c6
cac enzyme D9 va D12 desaturase nén chi tao ra dugc
dang axit béo bao hoa da néi doi (PUFA) duy nhat la axit
linoleic. Mét chling Y. lipolytica dudc bién déi bing k¥ thuat



di truyén cé kha nang sinh ra cac axit béo ©-3 va -6
nhg viéc dua vao va biéu hién cac gen ma héa can cho
qué trinh sinh téng hgp cac axit béo trén, cac gen nay
dudc |8y ti cac loai ndm sgi Sch/zochytr/um aggregatum
va Mortierella alpine c6 kh& nédng tong hop PUFA. Mot
chiing Y. lipolytica tai t6 hop khac biéu hién ca gen ma
héa enzyme D12-desaturase (lay ti Mortierella alpine) va
isomerase cla aX|t linoleic dugc t6i uu héa bang bd ba
phién ma lai c6 thé tao ra axit linoleic dang lién hgp (CLA)
véi ham lugng lén t6i 44% tdng s6 axit béo khi nudi cdy
bang dau dau nanh.

XU ly hay néng cao gié tri cho phé phé?m, phu pham
giau chét béo: da c6 nhiéu nghién cdu st dung vi sinh vét
nham x{ ly nhiing khu dat hay nudc 6 nhiém hydrocarbon
bang phuong phap sinh hoc dugc tién hanh. Chang han,
chlng Y. lipolytica ua lanh (Y. lipolytica RM7/11) phan lap
tU dat trén nui Alpes co kha nang sinh trudng trong dai
nhiét dé rong (0-30°C) va phan hly t6i 68% lugng dau
diesel chi sau 10 ngay. Diém dang quan tam la nghién
clu nay cho phep tao ra cam bién sinh hoc. Céac nha
nghién cuu da st dung cac té bao Y. lipolytica dang co
dinh dé phat hién cac alkane c6 mach dai trung binh. Hé
cam bién sinh hoc nay van hanh t6t ngay ca khi nhiét do
thap (5°C) véi do nhay t6i uu & 15°C, va dap Uing v6i muc
ndng do dodecane Ién t6i 100 mM. Ching mang ky hiéu
NICM 3589 (bang 3) cho thdy kha n&ng phan hdy dau tho
hét stic hiéu qua (dat 78% trong vong 5 ngay).

Bang 3: mét s6 vi du st7 dung Y. lipolytica dé xu Iy
hay nang cao gié trj cho phé pham

San pham
Lipase, protein don bao
Lipase

Chiing Phé& pham, phé thai
ATCC 20255 Nudc thai tli nha may ché bién dau oliu
W29 Nudc thai tii nha may ché bién dau oliu
CECT 1240
ACA-DC 50109
NICM 3589
UCP 0988

Céc loai hat nghién nhd

Nudc thai tli nha may ché bién du oliu
Phé phém tli diia

Phé phdm tli nha may tinh ché dau thyc vat

Lipase

Axit citric

Axit citric
Chaét nhii hoa

Trong cong nghiép ché bién ca, chi non nla lugng
nguyen liéu dugc ché bién thanh san pham cho nguoi.
Phan con lai sinh ra lugng phé pham, phu pham khong
16 thUOng dugc ché bién thanh bot ca. Phé pham tu ca
thudng cé ham Iu0ng lipid cao, diéu nay lam giam gia tri
thuong phdm clia bot ca. Trong bao cdo clia minh, Yano
vacs (2008) da chira kha nang su dung Y. /lpolytlca dé xu
ly hoac nang cao gia tri cho phe pham tui c4. Tién hanh Ién
men & trang thai ran cho ca xat nhd véi Y. //polytlca giup
glam b6t ham lugng chét béo trong phé& pham tii c4. Sau
khi G 96 gld két hgp vai dao tron gian doan, lugng chat béo
thd da gidm tGi 46% trong khi lugng protein hao hut khong
dén 1%. Vdi cung thoi g|an lén men nhu vay, s dung hén
hop vi khuén ch| lam gidm dugc 28,3% lugng chat béo thd
trong phé pham tui ca.
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NhL”mg ung dung khac: t& bao ndm men Y. lipolytica
hoac cac enzyme ctia né con dugc sl dung trong cong
nghiép dugc pham dac biét trong cac phan Ging nham
chon loc cac dong phan déi quang (thdy phan, phan
(ing oxy hoa - khu) hoac phan Ung téi ester hoa. NhUng
phuong phap truyen théng dé thu nhan dong phan doi
quang tinh kh|et nhu phuong phap tong hop hda hoc bat
dai xting, sac ky chon loc dong phan déi quang... déu rat
dat dé, vi vay kha nang sl dung enzyme lam chét xdc
tac chon loc rat dang chu y. Lipase ngoai bao (Lip2p)
cla Y. lipolytica té ra cé hiéu qua trong viéc phan tach
cac axit 2-halogeno- carboxyllc chung la nhing hop chat
trung gian quan trong dé tao ra mét s loai thuéc giam
dau, prostaglandin... Enzyme nay la chat xuc tac chon loc
ua dong phan (S) trong phan ing chuyén vi ester clia cac
ester axit 2-bromo-phenyl va 2-bromo- tonI acetic ethyl,
nhiing tién chat de téng hap ra thudc giam dau va thudc
d6i khang thu thé angiotensin Il dang phi peptide.

Mét enzyme esterase loai B1 thuéc ho enzyme
carboxylesterase/llpase lay tu chung Y. lipolytica
CL 180 phan lap tu bién da dugc st dung dé phan tach
hén hgp déng phan d6i quang cua ester ofloxacin. SU
dung enzyme nay cho phép thu nhan dugc hén hgp chiia
trén 52% levofloxacin, dong phan dang (S) cua oroxacm
c6 phé khang sinh véi hoat tinh khang khudn manh gép
8-128 lan so vai dong phan dang (R).

Y. lipolytica con tao ra nhiéu loai chat nhii hoa khac
nhau, nhiing chat nay chinh la yéu t6 quyét dinh trong qua
trinh phan hdy va xui ly sinh hoc cac hydrocarbon, dau,
dau tho. Ngoa| ra, loai ndm men nay con co tiém nang
dang luu y v6i khd nang san xuét cac polyol nhu erythritol,
mannitol va arabitol duoc st dung lam chat tao ngot trong
cong nghiép thuc pham.

Y. lipolyticala loai ndm men phi truyén théng c6 dac tinh
Iuong hinh va san sinh chat béo véi kha nang st dung co
chét tan trong dau lam ngudn carbon duy nhét. Dac diém
nay da mang lai tiém nang to I6n cho viéc tng dung loai
Y. lipolytica trong cong nghé sinh hoc chat béo. Céac loai
phé& pham, phu pham trong cong nghiép ché bién ca thudng
¢6 ham lugng lipid cao, ngay ¢ khi da qua cong doan ép
dé thu hoéi dau ca. Tién hanh lén men véi Y. /lpolytlca co
thé Ia bién phap hia hen mang lai hiéu qua giam bét ham
lugng lipid, tir d6 gia tang gia trl thLIdng phdm cho bot ca.
Mat khac, cac sn phadm chuyén héa san sinh tii qua trinh
nay cling rat dang quan tam, d&c biét la cac chat béo don
bao cé thanh phan tuang tu nhu dau cé e

TAP CHI

HOA HOC

S6 9 ndm 2016 NG NGHE |e

Nam



