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MOT SO YEU TG cO ANH HUGNG DEN KHA NANG SINH TONG HOP y-
Decalactone CUA CHUNG NAM MEN Yarrowia lipolytica W29

Several facrors affecting biosynthesis of gama- decalactone by yeast strain
Yarrowia lipolytica W29

Lai Thi Ngoc Ha'

SUMMARY
A study was undertaken to determine factors affecting biosynthesis of gama-decalactone by

yeast strain Yarrowia lipolytica W29. It was shown that Yarrowia lipolytica W29 best produced

gama-decalactone under the following conditions: concentration of ricin oil 2g/200ml, culture

pH of 7, and agitation speed of 200 rounds/minut. The pH value had a strong effect on the lipid

droplet size but, the agitation time did not have any influence. It was possible that Yarrowia

lipolytica W29 produced a surfactant responsible for the small size of ricin oil droplet. Yarrowia

lipolytica W29 consumed gama-decalactone at a maximum rate at the 12" hour of its

biosynthesis.

Keywords: Yarrowia lipolytica, gama-decalactone, ricin oil.

1. DAT VAN DE

Huong 1a mot trong nhiing cau tir cua san
pham thuc phidm, tao nén gid tri cam quan cho
thuc phdm. Trong da s6 trudong hop, huong
dem lai cho ngudi st dung thuc phim cam
gidc ngon miéng. Huong trong san pham thuc
pham c6 thé c6 sén tir nguyén liéu ban diu, c6
thé duoc hinh thanh trong qué trinh ché bién
hodc dugc thém vao thuc phdm nhu chat phu
gia v6i muc dich tang gid tri cAm quan cua
thuc pham.

Hién nay, nganh cong nghiép ché bién thuc
phdm c¢6 nhu cdu rat 16n vé céc chat phu gia
tao huong. Trong cic qui trinh ché bién thuc
phdm, cau tir huong cta nguyén liéu ban diu
thuong xuyén bi méat di véi lugng it hoac
nhiéu bat budc cdc nha cong nghé phai nghi
t6i phuong an thém chat phu gia. Mat khac
céc san pham thuc phidm pha ch€ (nu6c ngot,

' Bo mon Ho4 sinh, Khoa Cong nghé thuc phdm
222

rugc mii, sita chua ...) luén cin su ¢4 mit cua
cac chét tao huong.

Ngoai nganh cong nghiép thuc phidm ra,
cong nghiép dugc ciing 1a nganh ¢é nhu cau st
dung céac chat phu gia tao huong 16n. Viéc
thém céc chat tao huong vao thudc, dic biét 1a
céc loai thudc cho tré em lam mat di huong vi
khé chiu ctia thuoe va lam cho thuoe dé uéng
hon.

Trong s6 cdc ciu ti tao huong (aldehyd,
ester, lactone ...), lactone 1a hgp chat kha phé
bién. Lactone 1a cdu tlr tao huong chinh cua
nhiéu loai qua nhu dao, dira... va cua rit nhiéu
san pham thuc phdm nhu céc san phiam ché
bién tir thit, cdc san phdm sita, cic loai
caramel...

Lactone c6 thé dugc tich chiét tir cic
nguyén liéu thuc vat nhung nguon lactone doi
dao nhat 1a nguoén lactone tir vi sinh vat
(Albretch &cs, 1992; Belin & cs,1992; Gatfiel
&cs, 1993; Haffner & cs, 1996; Labows & cs,
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1983; Shimizu &cs, 1992). Trong pham vi
nghién ctu nay, ching t6i nghién ctu anh
hudng clia mot s6 yéu t6 dén sinh tong hop y-
decalatone, mot lactone c¢6 mui dao bdi chung
ndm men Yarrowia lipolytica W29.

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuu
2.1. Vat liéu

Chung vi sinh vat sit dung la ndm men
hoang dai Yarrowia lipolytica W29 duogc phan
lap tr nudc thai

Moi truong gilt giong: moi trudng malt: 50
g chiét malt cho 11

Moi trudng tang trudng gom cac thanh
phan sau (g/1):
Glucose: 15
NH,Cl: 2,5
Chiét n4m men: 0,1
KH,PO,: 2,1
NaH,PO,. H,0: 6,79
MgSO,: 0,1
NaCl: 0,1
FeSO,: 0,914.107
ZnCl,: 0,05.107
CuS0,: 0,156.10™

Moi trudng sinh tong hop y-decalactone
(cho 200ml)
NH,CI :0,5¢g
Dau thau dau
Tween 80: 0,2 g
YNB (yeast nitrogen base) 13,4 g/I: 10 ml

Moi truong xdc dinh van t6c tiéu thu y-
decalactone: nuéc mudi sinh 1y chita 100 mg
y-decalactone/I.

Céc moi trudong sinh téng hop c6 pH khdc

nhau dé nghién ctu anh huong cta pH dén
kich thudce hat lipit.

Moi trudng sinh téng hop c6 bé sung y-
decalatone dé nghién citu anh hudng clia nong
do vy - decalactone dén kich thudce hat lipit.

2.2. Phuong phap nghién ciu

Xéc dinh ham lugng y-decalactone béng
phuong phdp sic ky khi (chromatograph gaz).

Xdac dinh duodng kinh trung binh va dién
tich ti€p xtc riéng cua hat lipit bing mdy do
kich thuéc hat bang tia laser S2-01 cua
Malvern Instrument (Anh).

Céc thi nghiém duoc 1ap lai ba 1an. Két qua
dua ra la trung binh cong clia ba lan do. Sai s6 1%.

3. KET QUA VA THAO LUAN

3.1. Anh huéng cia mot sé yéu té moi
truong dén luong y-decalactone tong hop
dugc

Anh hudng ciia ndng do ddu thdu déu

Trong sinh téng hop, ddu thdu dau duoc sir
dung lam nguén cacbon. Acid ricinoleic,
thanh phan cht yéu clia dau thau dau déng vai
trd vira 1a nguén cacbon vira 1a co chat cam
ting cho sinh téng hop y-decalactone.

Ching to6i da ti€én hanh nuo6i Yarrowia
lipolytica W29 trong moi truong cé acid
ricinoleic nhu nguén cacbon duy nhat, két
qua dugce trinh bay & bang 1.

Khi ham luong dau thau dau tang tix 1,0
dén 2,0 g/200ml, lugng y-decalactone thu
dugc tang dan. Lugng acid béo trong dung
dich tang da lam tang s6 lugng céc hat lipit
duoc ti€p xuc véi t€ bao ndm men va dugc
chuyén hoa thanh y-decalactone. Thém vao
do, su ¢6 mat cia céac acid béo khac trong dau

Bang 1. Anh huéng clia nong do déu thdu ddu dén sinh téng hop y-decalactone

Néng do du thau dau (2/200ml) 1,0

1,5 2,0 2,5 5,0

Nong do y-decalactone (mg/1)

250

297 350 344 295
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thau dau déng vai trd 1a chdt dong oxy hod va
c6 tac dung cam tng hé enzyme. Tuy nhién,
khi ham lugng acid béo qud cao, cic hat lipit
nho bao kin cic t€ bao ndm men, lam giam
kha nang ti€p xuc cla t&€ bao ndm men vGi oxy
hoa tan trong dung dich, do d6 kim ham su
phat trién cia ndm men. Két qua thu dugc cho
thdy ham luong diu thau dau thich hop cho
sinh tong hop y-decalactone 1a 2g/200ml.

Anh hiudng ciia pH moi truong

Tién hanh nuoi Yarrowia lipolytica W29
trong moi trudong chita dau thau dau véi nong
do 2g/200ml, & cac pH khéc nhau: 3; 5,8 va 7.
Két qua dugc chi ra & do thi 1.

Két qua cho thdy, pH c6 anh hudng 16n dén
sinh téng hop y-decalactone tir dau thau dau.
O pH = 3, sinh téng hop 12 kém nhat. O pH =
7, sinh téng hop y-decalactone 12 manh nhat,
dat 615 mg/l vao gid thit 10. C6 thé & pH = 7,

700

su tao thanh cac hat lipit trong moi trudng
thuan 1gi nhat cho su ti€p xtc giita t&€ bao naim
men va co chat hoac tai pH nay, t€ bao nam
men san sinh ra mot chat nhii tuong hod gitip
lipit hoa tan t6t trong canh truong. Diéu nay
duoc xem xét k§y hon trong phan nghién ciiu
v€ anh hudng cua pH dén kich thudc cdc hat
lipit.
Anh hudng ciia t6c do ldc

Tién hanh nuoi Yarrowia lipolytica W29
trong moi trudng chita dau thau dau véi nong
do 2g/200ml va pH =7 vdéi toc do lac khac
nhau. Két qua dugc trinh bay & bang 2. Két
qua cho thdy, téc do lac phit hop nhat cho sinh
téng hop y-decalactone 1a 200 vong/phiit. 0
toc do liac nay, ham lugng y-decalactone dat
dugc 12 621 mg/ lit sau 10 gid nuoi.
3.2. Anh huéng ciia mot s yéu t6 moi
truong dén kha nang sinh téng hop v-
decalactone

600

500 -

——pH=3

400
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Noéng do gamma-decalactone (mg/l)

300 /./"'\_\-\
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Thoi gian (gio)

D6 thi 1. Anh hudng ctia pH moi trudng dén sinh téng hop y-decalactone

Bang 2. Anh hudng ctia t6c do lic dén sinh téng hop y-decalactone

T6c do lac (vong/phiir) 100

150 200 250 300

Noéng do y-decalactone (mg/1) 450

547 621 544 495
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Bang 3. Anh hudng ctia pH moi trudng dén kich thudc hat lipit

pH moi trudong

Puodng kinh hat lipit (um)

Dién tich tiép xdc riéng (m*.ml™)

Khong naim men

C6 ndm men

Khong naim men C6 ndm men

3 2,34
5,8 2,37
7 2,17
8 2,20

1,99
1,67
1,64
2,03

3,06 2,61
4,06 2,60
3,75 2,82
3,31 2,77

Anh hudng ciia mot s6 yéu 16’ moi truong dén
kich thudc hat lipit

Trong qua trinh chuyén hod acid ricinoleic
trong dau thau dau thanh y-decalactone,
Yarrowia lipolytica W29 sinh truéng, phat
trién va thuc hién chuyén hoéd co chat trong
moi truong hai pha. Nam men sinh trudng va
phat trién trong pha ua nudc, thuc hién chuyén
hod co chat trong pha wa béo. Su chuyén co
chat vao t&€ bao ndm men dugc thuc hién nho
su tiép xtc truc ti€p gilta cac hat lipit va thanh
t€ bao ndm men. Chinh vi vay, hiéu qua cua su
chuyén hoé phu thuoc chat ché vao kich thuée
hat lipit. Hat lipit cang nho, dién tich ti€p xic
giira lipit va thanh t€ bao ndm men cang 16n,
su xam nhap cua lipit - co chat vao t€ bao ndm
men cang dé dang. Nho vay, hiéu qua chuyén
hod cang cao. Chiing t6i ti€n hanh nghién citu
anh hudng ctia mot s6 yéu té co ban dén kich
thudce hat lipit.

Anh huéng ctia pH moi trudng

pH moi truong dnh hudng truc ti€p dén tinh
hdo nudc va ky nuéc cta thanh t€ bao ndm
men tit d6 anh hudng dén su hap thu lipit clta
t€ bao. Mait khdc, theo nhiéu nghién ctu,
Yarrowia lipolytica W29 c6 kha nang tiét ra
mot chit ¢6 nhii hoa (Pagot, 1997; Waché
&cs, 1998), pH clia moi trudong cé thé anh
hudng dén kha nang trén ciia nAm men.

Ching t6i di ti€n hanh do kich thudc hat
lipit trong cdc mai truong cé6 pH khac nhau,

trong truong hop ¢6 mit va khong c¢6 mat t&€
bao ndm men, két qua duoc chi ra & bang 3.

Trong moi truong khong cé t€ bao ndm
men, pH khong anh hudng dén kich thudc hat
lipit (kich thudc hat lipit xap xi 2 um & cac pH
khac nhau). Truong hgp ¢6 t€ bao ndm men
trong moi trudong, khi pH thay ddi, kich thuéc
hat lipit thay d6i theo. Kich thudc hat lipit 1a
nho nhét (1,64 pm) khi pH = 7. Diéu nay cing
c6 thém gia thiét Yarrowia lipolytica W29 ¢6
ti€t ra chat nhil tuong hod, 1am tang kha nang
phan tan chat béo vao moi truong dinh dudng.
Vi kich thuGe hat lipit 1a nhd nhét, dién tich
ti€p xudc riéng cua hat lipit 16n nhét tao diéu
kién cho su ti€p xuc giita hat lipit va t€ bao
ndm men, su xam nhap cua chat béo, co chat
cam ung vao t€ bao ndm men. Do vay, & pH =
7, kha nang téng hop y-decalactone 12 16n nhat
(xem két qua phan trudc) .

Anh hudng ctia thoi gian lic dén kich thude
hat lipit

Tién hanh nuoi Yarrowia lipolytica W29 &
pH = 7, toc do lac 200 vong/phit va do kich
thudc hat lipit tai cdc thoi diém khdc nhau.
Két qua dugc chi ra & bang 4.

Trong truong hop khong c6 t€ bao ndm
men, thoi gian ldc cang dai, dién tich ti€p xdc
riéng cta lipit cang 16n.

Khi c¢6 mat t€ bao ndm men trong moi
truong, dién tich ti€p xdc riéng cua lipit tuong
doi 6n dinh, khong phu thudc vao thdi gian
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D6 thi 2. Van toc tiéu thu y-decalactone cua Yarrowia lipolytica W29

lic. Piéu nay khang dinh gia thiét Yarrowia
lipolytica W29 ¢6 tiét ra mot chat nhii hoa,
lam 6n dinh trang thdi nhii tuong cla moi
trudong. Ban chat va dic diém clia chat nhii hod
can dugc xdc dinh nham t6i wu hoa qua trinh
téng hop y-decalactone tir diu thau dau.
Vdn toc tiéu thu y-decalactone cia Yarrowia
lipolytica W29 trong qud trinh sinh téng hop
chdt nay

Yarrowia lipolytica W29 c6 kha nang tong
hop y-decalactone va cling c6 kha nang su
dung chit nay nhu nguén cacbon. Su tiéu thu
y-decalactone bét ddu ngay tir ddu qué trinh
sinh téng hop va kéo dai trong suét qud trinh
sinh tong hop. Ching t6i tién hanh xdc dinh
toc do tiéu thu vy-decalactone cua Yarrowia
lipolytica W29 tai cédc thoi diém khic nhau

nhdm muc dich giam tham chi loai bd hoan
toan su tiéu thu y-decalactone. T6c do tiéu thu
y-decalactone & nhitng thoi diém khdc nhau
duoc biéu dién & do6 thi 2.

Do thi 2 cho thdy Yarrowia lipolytica W29
tieu thu y-decalactone ngay thoi diém dau cta
qué trinh sinh téng hgp. Lugng y-decalactone
do duoc trong canh truong chinh la sy chénh
léch ctia hai qud trinh téng hop va tiéu thu y-
decalactone. Toc do tiéu thu y-decalactone boi
Yarrowia lipolytica W29 tang tir gio dau dén
gid thit 12, dat cuc dai & gio thd 12 (0,44 mg
y-decalactone/g chat kho nam men/h) sau dé
giam dan. Su ting van tdc tiéu thu y-
decalactone trong giai doan dau cta qua trinh
sinh téng hop do su thich nghi din véi y-
decalactone tao thanh cia ndm men va lugng

Bang 4. Anh hudng cta thoi gian lic dén kich thudc hat lipit

Thoi gian lac (gid)

Dién tich ti€p xtc riéng (m>ml™")

Khong ndm men

C6 ndm men

60
180
360
480
560

1,80 1,25
2,53 2,04
4,57 2,23
5,30 2,44
5,44 2,40
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y-decalactone tao thanh cam tung hé enzyme
tiéu thu y--decalactone trong t€ bao ndm men.
Can xac dinh cdc yéu t6 anh hudng dén téc do
tieu thu y-decalactone clia ndm men dé tir d6
c6 nhiing thay d6i mot so diéu kién nham
giam t6i da van toc tiu thu sdn phim cua
ndm men, tir d6 thu dugc luong y-decalactone cao.

4. KET LUAN

Diéu kién thich hgp cho sinh téng hop y-
decalactone boi Yarrowia lipolytica W?29:
nong do dau thau dau 2 g/ 200ml; pH canh
trudng 7; téc do lic 200 vong/phit. O diéu
kién nay nong do y-decalactone dat dugc la
621 mg/l.

Trong di¢u kién khong c6 ndm men, pH
moi truong khong anh hudng dén kich thude
hat lipit trong khi thoi gian lic anh hudng
manh dén kich thude hat. Va nguge lai, trong
diéu kién c6 ndm men, & pH bang 7, kich
thudGce hat lipit nhd nhét.

Yarrowia lipolytica W29 ¢6 thé tiét ra chat
nhii hod 1am 6n dinh trang thdi nhil twong cla
canh trudng.

Van toc tiéu thu y-decalactone cua nidm
men nghién ctu dat cuc dai & gio thit 12 cta
qud trinh sinh téng hop.
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