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NGHIEN CUU UNG DUNG ENZYME TRONG SAN XUAT
LECITHIN GIAU PHOSPHATIDYCHOLINE TU DAU

PAU TUGNG

D6 Thi Thanh Huyén', Nguyén Manh Dat’, Nguyén Thi Hong Linh’,
D6 Thi Thity Lé?, Biii Thi Hong Phuong!

Lecithin thuong mal 1 lecithin ¢6 chira phosphatidylcholine cao dugc san xuét tir thuc vat,
dong vat va cac ngudn vi sinh vat. Tuy nhién dé san xuat & quy mo 16n thi dau twong 1a ngudn
nguyén liéu chinh dugc chu y. Trong nghién clru nay, chung t6i st dung lecithin thd tir qua trinh
khir nuéc dau dau tuong dé chuyén lecithin thanh phosphatidylcholine. Qua trinh phosphatidyl-
choline hoa st dung enzyme thuong mai phospholipase D tur chung Streptomyces chromofucus
(Sigma) & diéu kién: ndng d6 enzyme phospholipase D 1a 0,2U/ml; b6 sung choline chloride 2,5%;
pH 5,5-6,5; thoi gian phan tng 40 phut. Him lugng PC chuyén hoa dat 23,8% so v6i PC ban dau
14 11,5%. Két qua nghién ctru cho thiy c6 thé sir dung enzyme phospholipase D dé san xuat lecithin
giau phosphatidylcholine g dung trong san xuét thyc phidm chirc ning véi nguon nguyén liéu 1a
hat dau twong san c6 tai Viét Nam.

Tw khéa: Lecithin, phosphatidylcholine, phospholipase D, ddu twong.

I. PAT VAN PE

Lecithin 1a chit hoat dong bé mat duoc
stt dung nhiéu trong cong nghiép thuc
pham, thac an chin nudi... Ban chat
lecithin 1a phospholipid ty nhién gdm céc
hop chit khac nhau dya trén su khac biét
nhom phan cuc nhu phosphatidylcholine
(PC), phosphatidylethanolamine (PE),
phosphatidylinositol (PI), acid phosphoric

(PA), phosphatidylserine (PS)... trong so
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Hinh 1. Qud trinh tong

cac hop chat d6 thi PC 1a chit chinh va ¢
nhirng dédc tinh sinh hoc quan trong cho
hoat dong sdng cua té bao. Do vay, ngdy
nay viéc san xuét lecithin thuong mai
nguoi ta thudng ché ¥ nhidu dén viée
tang/lam giau ham luong PC c6 trong san
pham, lecithin giau ham luong PC (>20%)
dugc su dung trong cong nghi¢p duogc
pham, thyc phdm va my pham [1,4].
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Con dudng téng hop phosphatidyl-
choline tr acid phosphattidic (hinh 1a)
hodc theo chu trinh CDP-Choline hay
CDP-DAG (hinh 1b). Nhu vay theo céc
chu trinh nay, PC ¢6 thé dugc chuyén hoa
tir PA hodc PS, PE. Dua trén cac thong tin
trén, nguoi ta da nghién ctu va st dung
thanh cong enzyme chuyén hoa phospho-
lipid tir cac phospholipid (PE, PS, PA..)
tao ra PC c6 ham lugng cao, hi€u qua cao
va mang tinh chon lgc [3.,4]. Trong sb cac
phospholipase thi phospholipase D dugc
str dung mot minh hogc két hop véi phos-
pholipase A, dé thuy phan lecithin c6
thanh phan la acid phosphatidic hodc
lysophosphatidic nham tang ham lugng
PC ctia san pham [11].

Trong san xuat dau dau twong, phos-
pholipid 1a mot phy pham & giai doan tién
xtr 1y loc dau. Dau dau tuong tho chira
1,5-3,0% phospholipid., sau khi tinh
luyén (degumming) thu dugc lecithin tho
chura khoang 30% phospholipid, day la
ngudn phospholipid quan trong dé
chuyén hoa tao san pham lecithin giau PC
[2,3].

Trong bai bao nay, chung t6i trinh bay
cac két qua nghién ciru lya chon cac diéu
kién str dung enzyme dé tao lecithin giau
phosphatidylcholine tir dau dau tuong.

IL. POI TUQONG VA PHUONG PHAP

2.1. Nguyén liéu

Nong san: Hat dau tuong DT 2008
mua tai thi truong Viét Nam.

Céc enzyme thuong mai st dung:
Phospholipase D1 (#r Streptomyces sp.);
Phospholipase D2 (tir Streptomyces chro-
mofucus); Phospholipase D3 (tir hat lac);
Phospholipase D4 (tir cai bip)-Sigma-
Aldrich (M¥).

2.2. Phuong phap

2.2.1. Phwong phdp tich chiét
lecithin tir hat ddu twong bang qud trinh
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khir keo nwoc (hydrate hoa lecithin)

Hat dau tuong dugc nghién nhé va
tach béo bang n-hexan, ty 1¢ dung moi:
nguyén liéu 1a 4:1. Hon hop duogc lic &
60°C/4 gio, khudy 150 vong/phut. Sau d6
loc, thu dung méi va ¢6 loai dung moi thu
dau dau twong tho. Dau tho dugc hydrate
hoa bd sung nude 2%, nhigt do 60°C
trong thoi gian 20 phut, khudy tron 200
vong/phut. Ly tam 8000 vong/phut trong
10 phut, thu keo dau chta lecithin [1].

2.2.2. Phwong phdp logi tap chit
khong tan trong acetone

Lecithin tho duge b sung acetone véi
ty 1¢ lecithin tho /acetone 1:6 (w /v), hon
hop dugc khudy trong 1 gio. Sau qua
trinh lang, thu lecithin sach phia dudi [2].

2.2.3. Phuwong phap phosphatidyl-
choline hoa

Hoa tan lecithin trong dém ethyl ac-
etate pH 7,0 co6 chtra choline chloride
(CC). B6 sung enzyme, phan tmg duoc
thuc hién ¢ diéu kién nhiét 49, pH va thoi
gian thich hop, khudy 150 vong/ phut. Bat
hoat enzyme, ly tam thu can chira lecithin
giau PC [3].

2.3. Phwong phap phan tich

2.3.1. Phén tich phopholipid bang
phwong phdp sic ky bin méng TLC
(Thin Layer Chromatography)

Str dung ban sic ky Silica gel 60 F254.
Dung mdi chay sic ky gdm chlorofrom:
methanol: H20 ty I¢ 75: 25: 3 (v/v), dung
mdi hién mau 12 (1,27g 1ot + 3,0g KI) /50
ml H20. mau chuan dugc hoa tan trong
chloroform: methanol (95: 5) [4].

2.3.2. Phén tich phospholipid bang
phwong phap séc ky long hig¢u ning cao
(HPLC)

Chat chuan hoa tan boi methanol/chlo-
roform (1: 1), & néng do 1mg/ml, loc ly
tam qua mang loc 0,2pm ¢ 10000 vong/
phut, trong 3 phat. Thu dich chay HPLC
[5].
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III. KET QUA VA BAN LUAN

3.1. Nghién ctru thu nhin lecithin
sach

Lecithin tho thu sau qua trinh lam sach
bang acetone dugc xac dinh theo phuong
phap TLC, thé hién ¢ hinh 3.1.

'
1 2 3 4

3.2. Nghién ciru lwa chon enzyme
thich hop

Nghién cuu lua chon 4 loai enzyme
phospholipase D dién hinh 1a phospholi-
pase D1 (PLDI), phospholipase
D2(PLD2), phospholipase D3(PLD3) va
D4(PLD4). Piéu kién phan tmg gém 10
g lecithin tho, 50 ml dung dich dém cé

Qua hinh anh TLC thdy rang cac tap
chat nhur triglycerides va chét béo s& dugc
hoa tan trong acetone, do do rtra acetone
lap lai 2 lan d3 loai bo cac tap chét lam
cho d0 sach cua lecithin cao hon.

Hinh 3.1. Hinh anh TLC sau qua
trinh rvra acetone
(DPC chuin; (2,3) Lecithin thé; (4)
Lecithin sau qud trinh rira acetone
(lecithin sach)

chtra ndng d6 1 % choline chloride (CC).
B6 sung enzyme theo cac néng do 0,1
U/ml, phan tng dugc thuc hién & 30°C
trong 1 gio va khudy 150 vong/ phat.
Phan tich ham luong phospholipid tong
va ham lugng PC tao thanh, két qua duogc
thé hién trong hinh 3.2.

phospholipase
D1 D2

phospholipase phospholipase

Ham Irong phospholipid téng (%)

phospholipase
D3 04

B Ham lwong PC (%)

Hinh 3.2. Biéu d6 minh hoa anh hwong ciia logi enzyme siv dung cho qud trinh
phosphatidylcholine hoa
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Qua két qua & hinh 3.2 chiing toi thay
rang: Khi str dung cac enzyme thudc
nhom phospholipase D cho hi¢u suat thu
nhan phospholipid tong khong khéc
nhau nhiéu (dat tur 30,5-32,7%). Tuy
nhién, sau thoi gian phan tng PLD2 cho
hiéu suét thu nhan PC dat cao nhat
18,4% tiép sau d6 la enzyme PLDI,
PLD4 va PLD3 dat 15,6%, 14,3% va
13,1% tuong ung. Do do, nhom thuc
hién chon str dung enzyme PLD2 (en-
zyme tur ching Streptomyces chromofu-
cus) dé thuc hién qua trinh
phosphatidylcholine hoa.

3.3. Nghién ctru diéu kién thich hop
cho qua trinh phosphatidylcholine
hoa

3.3.1. Nghién cwru anh hwong cua
néng do enzyme

Tién hanh phan tmg néng do enzyme
la 0,1 U/ml, 0,2 U/ml, 0,3 U/ml va 0,4
U/ml. Két qua phan tich ham lugng PC
tao thanh sau phan Gng phosphatidyl-

choline hoa dugc thé hién trong hinh 3.3.
Qua hinh 3.3 thay rang, sir dung nong do
enzyme thich hop nhét 1a 0,2 U/ml, &
néng do enzyme 0,3-0,4 U/ml c6 ham
lugng PC dat cao va cao hon khong
nhiéu so véi & nong do enzyme 0,2
U/ml.

3.3.2. Nghién cvru anh hwong cua
thoi gian

Nghién ctru anh hudng cua thoi gian
trong phan Gng, tién hanh ¢ & cac
khoang thoi gian 10, 20, 30, 40, 50 va 60
phut. Két qua nghién ciru dugc thé hién
trong hinh 3.4.

Qua hinh 3.4 thay rang, ting thoi gian
phan Ung ham luong phospholipid va
ham luong PC ting va ting dén khoang
thoi gian phan tng 1a 40 phut, sau do
ham lugng PC lai giam dan. Vi két qua
nay c6 thé giai thich 1a thoi gian phan
g dai qua thi PC bi thuy phan chuyén
hoéa thanh phospholipid khac.
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Hinh 3.3. Do thj biéu dién anh huwéng
ciia nong dj enzyme dén hiéu suat thu
nhdn PC

3.3.3. Nghién ciru anh hwong cua
nong d choline chloride

Dbi v6i phan tng phosphatidylcholine
hoéa thi su xudt hién cta choline chloride
1a rat quan trong, néu phan tmg khong co
choline chloride thi cac phospholipid
(PA, PE) s& khong chuyén héa thanh PC
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Hinh 3.4. Dé thi biéu dién anh hwéng
cua thoi gian phan vwng toi hiéu sudt thu
nhdn PC

duoc, khi d6 s€ tao ra cac san phém
khoéng mong mudn cé trong phan Gng.
Viéc st dung choline chloride s& quyét
dinh t6i hiéu suit phosphatidylcholine
hoa cac phospholipid thanh PC. Choline
chloride duogc coi 1a mdt chat nén dic
hiéu cho phan rng phosphatidylcholine.
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Tién hanh bo sung choline chloride PC ban dau tir 65,7% 1én 78,5%. Nhu
theo cac né)ng do 1, 2, 2,5, 3 va 5% en- vay, anh huodng cua chat nén CC trong
zyme dua vao phan tng 0,2 U/ml. Két phan img phosphatidylcholine phu thudc
qud nghién ctru dugc trinh bay ¢ hinh 3.5. nhiéu vao ham lugng PC c6 trong lecithin

Qua két qua chung toi thay rang: Ham ban dau va ngudn enzyme sir dung.
luong PC dat gia tri cao nhat tai ndng do 3.3.4. Nghién cvru anh hwong cia pH
CC str dung 1a 2,5 %, ham lugng PC Nghién ctru anh huéng ciia pH tién
chuyén hoa dat 24,2 %. O céc néng do hanh phan tng ¢ pH 4,0 -8,0 ¢ nhiét do
CC 3%, 4 % vas % ham lugng PC dat khong ddi 30°C véi lecithin trong sy hién
khong cao, hiéu ung nay co thé 1a do dién cua 2,5 % CC. Két qua dugc thé hién
nong do CC cao gy nén hién tuong chat & hinh 3.6. Két qua cho thdy phan tng
trc ché phan tmg. phosphatidylcholine cho hi¢u suét chuyén

Tuy nhién, c¢6 bao cao ciing cho rang hoa PC dat cao ¢ pH 5,5 ¢ 30°C va trong
hién tugng chit wc ché tao san pham PC khoang pH 6-6,5 ciing cho két qua cao
khi str dung PLD tir Streptomyces khi str tuong duong va khac nhau khong nhiéu.
dung ndng d6 CC tai gia tri 5M [3], ciing Vi két qua nay cling phu hop véi cac
theo tac gia cho thdy qud trinh phos- nghién clru cia tac gia Nakazawa va cs
phatidylcholine hoa lam tang ham luong [3] va ho co két luan rang véi sy thay doi
PC cua lecithin ddu tuong tir ban dau cua nhi¢t do va do pH sé& khong anh
khoang 35 % lén 60-70 % & CC muc 2,5 huong dén nén dic trung nhung anh
M va bdo cdo cua tac gia, thi st dung huong dén toc d6 phan tmg va st dung
nong do CC 1én t&i 20 % khi st dung en- hén hop mot sd enzyme PLD trong céc
zyme bién nap tir chung Streptomyces diéu kién khac nhau s& khong ting cudng
racemochromogenes vao chung Strepto- ham lugng PC. Do d6, chon gia tri pH
myces lividans, hiéu suat chuyén thanh thich hgp trong khoang pH tur 5,5-6,5.
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Hinh 3.5. Do thi biéu dién anh hwing Hinh 3.6. Dé thi biéu dién inh huéng
cua ham lugng choline chloride dén hiéu cua pH deén hi¢u suat thu nhian PC
sudt thu nhin PC

3.4. Panh gia chat lwong san pham trong hinh 3.7, PC xuit hién tai thoi gian
lecithin giau phosphatidylcholine 9,2-9,4 phut. Mau lecithin giau phos-

Ham luong cta céc phospholipid dugc phatidylcholine dugc so sanh véi lecithin
phan tich bang phwong phép séc ky long tho ban dau. Két qua phan tich duoc trinh
hiéu ning cao (HPLC) sic ky do thé hién bay ¢ bang 1.
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Lesithin 1.0 mgiml.

Hinh 3.7. Hinh dnh sic ky do HPLC ciia mdu phospholipid chudn (a) va mdu
lecithin giau phosphatidylcholine (b)

Qua bang két qua phan tich trén thay
rang, san pham dang dich lecithin da
duogc lam giau, ham lugng phosphatidyl-
choline tang tir 11,5 % lén 23,8 %.

IV. KET LUAN:

Két qua nghién ctru cho thdy enzyme
phtt hop cho qua trinh chuyén hoa lecithin
tr dau dau twong thanh lecithin giau
phosphatidylcholine 1a phospholipase D,
enzyme thuong pham tir chiing Strepto-
myces chromofucus. Diéu kién thich hop
cho qua trinh phosphatidylcholine hoa &
ndéng do enzyme phospholipase D 1a 0,2
U/ml; thoi gian phan ung 40 phut; bo
sung choline chloride 2,5 %; pH 5,5-6,5.
Lecithin giau PC dat 23,8 %.
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Summary
RESEARCH ON APPLICATION OF ENZYMES IN PRODUCTION OF

PHOSPHATIDYCHOLINE-ENRICHED LECITHIN FROM SOYBEAN OIL

Commercial lecithin normally contains high phosphatidylcholine content and could be
originated from plants, animals or microorganisms. However, soybean is the main material
source for lecithin production at industrial scale. In this research, raw lecithin obtained
from the dehydration of soybean oil will be utilized to be converted into phosphatidyl-
choline. The phosphatidylcholinization by commercial enzyme namely phospholipase D
from Streptomyces chromofucus (Sigma) was done at conditions as phospholipase D con-
centration of 0.2U/ml; added choline chloride of 2.5%; pH 5.5-6.5; reaction time of 40
minutes. Converted PC content reached 23.8% from the initial PC content of 11.5%. The
research result showed that phospholipase D enzyme could be utilized for the production
of phosphatidylcholine enriched lecithin from available soybean source in Vietnam.

Key words: Lecithin, phosphatidylcholine, phospholipase D, soybean.
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