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NGHIEN CUU TONG HOP LECITHIN
CHUA AXIT BEO MACH TRUNG BINH
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TOMTAT:

Lipozyme RM IM va Lipozyme TL IM dugc st dung lam chat xic tdc cho phan ing acidolysis
gitta lecithin va axit béo tu do c6 mach carbon trung binh. Sau khi két thic, thu sin phdm lecithin
bi€n ddi va ti€n hanh phan tich thanh phin axit béo biing sic ky khi va phan tich lugng PC, PE c6
trong hdn hgp bing sic ky 16ng cao 4p. Cic axit béo déu lién k&t vao lecithin va lugng axit lién két
dat cao nhat 1a 30,8 mol% khi ti€n hanh phdn ng vdi axit lauric va xitc tic bdi RM IM. Enzyme
RM IM c6 kha niang xtc tac hi€u qua hon so véi TL IM.

Tu khéa: Phospholipid, Glycerophospholipid, Lecithin, Lipase, Gas chromatography.

1. Dit van dé

Phospholipid 1a ester cia rugu da chic glycerol
véi axit béo; va trong phin tif con c¢6 gbc axit
phosphoric va bazd nitd. Phospholipid c6 mait
trong phan 16n mang membrane clia t€ bao, chi
yé&u 1a glycerophospholipid - gdm 2 axit béo lién
k&t ester vdi glycerol va mot nhém phosphate va
mot bazd nitd.

Phospholipid khdng chi dugc danh gid cao vé
gia tri dinh dudng d6i v6i co thé, ma con cb tic
dong t6i mot s6 bénh 1y va triéu chitng bénh nhu
tim mach, ung thu..[1]. Nhiéu nghién ctu di chi ra,
st dung phospholipid c6 tdc dong tich cuc ddi véi
mot s6 bénh ma dudng nhu khong c6 tic dung phu,
thim chi con c6 kha niang gidm tic dung phu cda
mot s6 thudc. Nhd vao dic tinh hoat dong bé mit
ma phospholipid dugc st dung rong rdi nhu mot
chi't tao nhii tuong, hay chit hoat dong bé mit trong
thyc pham, dugc pham va my pham.

Chat béo bi€n d6i néi chung va phospholipid
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bi€n ddi néi riéng dudc tdng hgp nhiim thay ddi tinh
chat vat ly, hoic c6 thanh phan axit béo cu thé, c6
chifc ning dic biét. Nhiéu nha khoa hoc thuc hién
phan ting tdng hgp dé thay ddi thanh phin axit béo
ctia phospholipid st dung xdc tdc héa hoc hodc
enzyme nhim ning cao gia tri ctia phospholipid tu
nhién [2,3]. Lipase va phospholipase 1a hai loai
enzyme thudng dudc s dung trong tdng hop
phosphlipid bién ddi.

Lecithin tif ddu nanh 13 sidn phim phu cla
qud trinh tinh luyén dau diu nanh tho. Lecithin
gdm hdn hgp ctia nhiéu phospholipid chi y&u
gdm phosphatidylcholine (PO) va
phosphatidylethanolamine (PE). Hién nay, nhiéu
nhd khoa hoc ti€n hanh nghién cifu tao ra
phospholipid bi€n ddi, phan 16n chii trong vao cdc
axit béo khong no mach dai v6i muc dich cé 1di
cho stic khde [4,5] va axit béo no nhim cdi thién
tinh chat nhii hod va 6n dinh nhiét [6]. Tuy nhién,
céc nghién ctu nay st dung PC tinh khiét lam ddi
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tugng nghién cdu. Viéc st dung lecithin lam cd
chit cho phan tng bi€n ddi chit béo c6 st dung
enzyme lam chit xic tdc chua dudc nghién citu
nhiéu.

AXit mach carbon trung binh khéng chi ¢6 1gi
cho stic khde, ma con thay ddi dugc tinh chit cla
phospholipids do d6 ting khd ning @ing dung vao
thyc phdm. Lecithin ciu tric chita axit béo mach
trung binh dé hoa tan trong nudc hon so véi
phospholipid tu nhién va hon nita ¢6 do 6n dinh
nhiét tot va thdi gian sit dung dai. Davidsen va cong
su bdo cdo khi stt dung phospholipid chia axit béo
mach trung binh thi qu4 trinh gidi phéng thudc dién
raratnhanh [7].

Trong nghién citu nay, tac gia s dung enzyme
RM IM va TL IM lam chat xidc tidc cho phdn tng
acidolysis gifra lecithin dau nanh va axit béo tu do
mach carbon trung binh nhim muc dich tao ra
lecithin bi€n ddi. 4 loai axit béo mach trung binh
(MCFA) tir 6 carbon dén 12 carbon dugc lwa chon
dé ti€n hanh phan tng tdng hop, tir d6 dua ra dianh
gia vé kha ning lién két vao lecithin.

2. Nguyén liéu va phuong phap nghién ciu

2.1. Nguyén liéu

Lecithin (3-sn-phosphatidylcholine sdn xuat tir
dau nanh) dugc mua tr cong ty Fluka (Sigma-
Aldrich, M¥).

Axit caproic, axit caprylic, axit capric, axit lauric
v6i do tinh khi€t 99% do Cong ty Sigma-Aldrich
cung cap.

Lipozyme RM IM (lipase tir Rhizomucor
miehei) va TL IM (lipase tit Thermomyces
lanuginose) dugc cung cAp bdi Cong ty Novozymes
Inc (Ban Mach).

Céac dung moi st dung cho phén tich dugc mua
tir cong ty Fisher Scientific (Norcross, M¥).

2.2. Phuong phdp nghién citu

2.1.1. Phdn iing tong hop lecithin bién doi

Hdn hgp phan ting gdm lecithin, axit béo theo ty
1& 1:6 (mol:mol) va 20% enzyme theo % khdi lugng
dudc cho vao lo 5 mL ¢6 nép vin. Phin tng dudc
ti€n hanh trong thi€t bi &n nhiét & nhiét do 55°C
trong 24 gid, vdi toc do khud'y ddo 175 rpm. Sau khi
phdn tng két thic, ti€n hanh loai bd axit béo tu do
bing axetone lanh.

2.2.2. Phan tich mdu thi nghiém

Phan tich phosphatidylcholine
phosphatidylethanolamine (PE).

Hon hgp sdn phdm dudc ti€n hanh chay sic ky
ban méng (TLC) dé tach PC va PE. Pha dong cla
TLC g6m chloroform - methanol - nuéc (60-30-10,
ty 1& theo thé tich). Sau d6, PC va PE tdch ra tit ban
sic ky dugc cho vao cic 6ng nghiém riéng dé sit
dung cho c4c phan tich ti€p theo.

Phén tich thanh phdn axit béo bing sdc ky
khi (GC).

MAu thi nghiém phan tich dugc dit vao ong
nghiém c6 ndp vin. Thém vao d6 3 mL BF3 trong
methanol va 50 pL heptadecanoic axit (chat ndi
chuén, 1 mg/mL trong hexane). Mau dugc dit vao
th sy trong 2 gid tai nhiét do 90°C, rdi 1am lanh
nhanh. Sau dé, thém 2 mL heptane dé tach phﬁn
axit béo da metyl héa va dem di phan tich bing sic
ky khi.

Thanh phan axit béo dugc phan tich bing sic ky
khi (GC) véi dau do FID. Cot sic ky 1a SP-Wax
fused-silica capillary 60m x 0,25 mm i.d. cta
Supelco. Ch& d6 nhiét clia cdt sic ky nhu sau: giit
tai 100°C trong 5 phut, sau d6 ting té€n 220°C véi
toc do ting nhiét 4°C/phiit va ti€p tuc giff trong 30
phut. Khi N, dugc st dung lam khi mang véi td¢ do
52 mL/phit & ch& do split 50:1. Nhiét do bd phan
tiém mau va dau do dudc cai dit tai 250°C.

2.2.3. Phén tich bing HPLC

MAu thi nghiém dugc phan tich bing HPLC véi
dau do ELSD (Alfortvill, Phip) vé6i cot sic ky silica
5 m (4,6 mm x 250 mm, Water Corporation, M¥).
Dung mdi pha dong gom isopropanol, hexane va
nudc véi ty 1é 58:40:2 theo thé tich va tdc dd dong 1
ml/phut.

3. K&t qua va thio luan

3.1. Ddnh gid su lién két ciia axit béo mach
trung binh vao phén tit lecithin

Lecithin bi€n ddi dugc tdng hdp bing phan ing
acidolysis gifra lecithin va mot axit béo tu do mach
trung binh ¢6 st dung enzyme lam chat xic tic. K&t
qué phan tich thanh phin axit béo ca lecithin va
cic lecithin bi€n ddi dugc trinh bay tai Bang 1.

Theo k&t qui phan tich, thAinh phin axit béo
chinh cda lecithin (Bédng 1) la axit linoleic, axit

(PC) v
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BAng 1. Thanh phdn axit béo cla lecithin va lecithin bién déi

RMIM TLIM
Axitbéo Lecithin

Ce0 Cso | Ciwo | Cr20 | Ceo Cso | Cio | Ci20
Axit caproic (Cg.() - 2,7 - - 2,2 - - -
Axit caprylic (Cg.q) - - 14,3 - - 9,8 - -
Axit capric (C1g.) - - - 27,3 - - - 11,6 -
Axitlauric (C4o.q) - - - 30,8 - - - 21,9
Axitpalmitic (C1g0) | 180 | 203 | 162 | 140 | 128 | 227 | 193 | 181 16,2
Axit stearic (C4g.q) 3.7 4,1 3,3 2,5 4,4 3,8 3,6 3,1
Axit oleic (Cqg.1) 10.6 8,8 78 59 8,6 78 76 6,6
Axitlinoleic (C4g:9) 60.6 57,6 52,3 445 43,1 55,4 52,8 53,0 46,5
Axitlinolenic (C4g.3) 71 6,5 6,1 49 6,7 6,5 6,1 57

palmitic va axit oleic, chi€m trén 80 mol%. Sau khi
ti€n hanh phin ng tdng hgp thi thanh phin axit
béo c6 su thay ddi; su xuat hién clia axit béo mach
trung binh trong thanh phan axit béo chitng té cic
axit béo nay di lién k&t vao khung glycerol dé tao
thanh lecithin bi€n d6i. Axit lauric lién két vao
phan tit lecithin dat cao nhat (30,8 mol%), ti€p theo
1a axit capric (27,3 mol%), axit caprylic (14,3
mol%) va axit caproic (2,7 mol%).

Nhin chung, gifta 2 enzyme st dung lam chat
xtic tdc thi RM IM cho ty 1& axit béo lién két vao

lecithin dat cao hon so v6i TL IM. K&t qué clia mot
nghién ctu trudc day cia Hossen va cong su khi st
dung Lipozyme RM IM va TL IM xic tac phan tng
acidolysis giita phospholipid va axit béo ndi doi
lién hgp linoleic véi ty 1& lién k&t dat 1n luot 16,0
va 11,6%. Egger va cdng sy [8] cling bdo cdo két
qua tuong ty khi ti€n hanh véi axit béo no ¢c6 mach
carbon tif 6 t6i 12 bing phan tng acidolysis c6
phospholipase A2 lam xtc tic. Con theo bdo cdo
cta Peng va cong su [9], 39 mol% axit capric li€n
k&t vao phospholipid khi ti€n hanh phdn tng véi

Hinh 1: Ham Iigng PC va PE cla lecithin va lecithin bién doi
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BAng 2. Thanh phdn axit béo cla PC, PE trong lecithin va lecithin b
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30% Lipozyme TLIM trong 72 gid & 57°C. Theo
Gan va cong su [10], lugng axit capric lién két vao
lecithin dat1an lugt 4,8 mol% va 18,9 mol% véi xtic
tac Lipozyme TL IM va Lipozyme RM IM.

3.2. Ddnh gid su lién két ciia axit béo mach
trung binh vao phan tit PC va PE

Tién hanh phan tach PC va PE cia lecithin va
lecithin bi€n d6i; phan tich thanh phan axit béo ctia
cdc phan tif PC va PE biing GC (Bang 2).

K&t qud phan tich cho thiy, thanh phin axit béo
ctia PC va PE trong lelcithin gdm céc axit chinh axit
linoleic, axit palmitic, axit oleic hodc axit linolenic;
cac axit béo mach trung binh khong cé trong thanh
phan cia lecithin. C4c axit béo mach trung binh
lien k&€t vao PC va PE cuia lecithin chénh léch
khong nhiéu, cho thiy su khdc biét cia nhém bazd
nitd cia PC va PE dudng nhu it anh hudng téi kha
ndng xdc tdc cia hai enzyme RM IM va TL IM.
(Hinh 1)

Trong phin 16n nghién citu, PC dudc st dung
lam chat tham gia phdn &ng acidolysis c6 st dung
lipase hodc phospholipase lam xtc tic. Trong bdo
cdo nay, lecithin dudc st dung dé€ tham gia phan
trng va lecithin 12 hdn hgp ctia nhiéu phospholipdis
khdc nhau. K&t qud phan tich HPLC (Hinh 1),
phospholipid chinh ciia lecithin 12 PC va PE (lan
lugt 12 29,7% va 13,9%). Sau khi ti€n hanh phan
tng acidolysis, ham Iugng PC va PE gidm, giam
nhiéu nhit 12 véi trudng hdp axit caproic va thap
nhd't ddi v6i axit caprylic st dung RM IM lam chat
xtc tic. Piéu nay c6é thé do ddi véi tdng hdp

TAILIEU THAM KHAO:

phospholipid bién ddi, acidolysis 1a phan ng gdm
2 budc d6 1a thiity phan phospholipid tu nhién dé
tao thanh lyso-phospholipid; ti€p theo tdi ester
lyso-phospholipid @€ tao thanh phospholipid bién
ddi c6 chia axit béo mdi. Trong trudng hgp nay,
khi axit béo dugc gidi phéng tir phan t&
phospholipid thi axit béo mach trung binh s€ thay
th€ @€ tao thanh mot phan tir phospholipid bién
ddi, tuy nhién axit béo nay van c6 thé tiép tuc
tham gia vao phan Gng ester héa. Hon nira,
lysophospholipid ciing c6 thé c6 trong hdn hdp
phan ng vi ching khong tham gia vao phén dng
tao ester; hoic phospholipid bi€n ddi lai bi thily
phan, do d6 lugng phospholipid trong hdén hgp
lecithin bi&n ddi gidm. (Bing 2)

4. K&t luan

Nhom nghién cttu ti€n hanh thi nghiém thay
ddi thanh phan axit béo cia lecithin vdi xiic tdc
enzyme Lipozyme RM IM va Lipozyme TL IM.
Axit béo mach carbon trung binh tir 6 carbon dén
12 carbon lién k&t vao lecithin ting theo chiéu dai
mach carbon ddi véi cd 2 enzyme va dat cao nhat
30,8 mol% khi st dung RM IM lam xic tic. Ca 2
enzyme déu c6 khd ning xic tdc phin tng tao
lecithin bi€n d6i, tuy nhién khi sit dung enzyme
RM IM lam xic tdc, ty 1& cdc axit lién k&t vao
lecithin dat cao hon so véi TL IM. Trong trudng
hdp nay, st dung lecithin (hdn hgp nhiéu
phospholipid) lam cd ch4t tham gia phdn (ng thi
su lién két clia cdc axit béo vao PC va PE cia
lecithin khong chénh 1éch nhiéu m
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ABSTRACT:

RM IM lipozyme and TL IM lipozyme are used as catalyst for the acidolysis process between
lecithin and free medium chain fatty acids. After this process, the obtained modified lecithin’s
fatty acid is analyzed by using the gas chromatograph method, and the modified lecithin’s PC and
PE contents are analyzed by using the high performance liquid chromatograph method. All
selected fatty acids incorporated to lecithin. The highest content of fatt acid is 30.8 mol% that
obtained from the reaction of lauric acid with the use of RM IM as catalyst. This study also finds
out that RM IM lipozyme is more effective than TL IM lipozyme when it is used as a catalyst.

Keywords: phospholipid, glycerophospholipid, lecithin, lipase, gas chromatography.
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