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Linh vuc k§ thuét dwge dé cap

Sang ché nay lién quan dén linh vuc cac hop chét cé ngudn gbe thién nhién
tir dau hat thuc vat ¢ hoat tinh sinh hoc va c6 kha nang ung dung trong cong
nghé m§ phdm. Cu thé, sang ché dé cép dén quy trinh phéan 1ap phospholipit, cu
thé hon 1a phosphatidylcholin chira axit béo ho omega 6 tir diu hat Sua

(Dalbergia tonkinensis Prain).
Tinh trang k§ thuit clia sing ché

Cay Sua la thuc vat hat kin, ¢6 tén khoa hoc 1a Dalbergia tonkinensis Prain.
( Viét Nam, ciy Sua duoc trdng nhidu tai c4c tinh nhu Thira Thién Hué, Vinh
Phuc, Thai Nguyén, Ha Nbi... Hat Sua chira dén 15% la dau béo, trong dau cua
hat Sua c6 chtra nhiéu thanh phan axit béo khéng no, chii yéu 13 axit omega 6-
linoleic (18:2w6; cis, cis-9,12-octadecadienoic axit) véi ham lugng trén 60% va

16p chéit phospholipit chiém 18,29%.

Phospholipit 1a mét 16p lipit c¢6 cu tao twong tu nhu céc triaxylglyxerit,
tuy nhién trong céu tric phospholipit ¢6 su thay thé ctia 1 phospho & vi tri cla
axit béo trong phan tir triaxylglyxerit. Cau téo d6 cta phospholipit gitip né thé
hién tinh chét ctia mét chét ludng cuc, thuong tao thanh 16p kép lipit c6 kha nang
ban thAm. Trong co thé séng, phospholipit 1a mot thanh phén ciu tao nén mang
té bao dong vat, tap trung nhiéu & té bao than kinh, tim, gan va hé théng sinh duc.
Ngoai ra, né con 1 tién chat dé tdng hop nén cac hoocmon gitip diéu hoa cac qué
trinh sinh truéng va phat trién ctia co thé séng, la yéu t6 quan trong trong didu
hoa chuyén hoéa lipit, cholesterol va phospholipit 1a cac hop chat doc dao cho cac
cong thirc ciia san pham my pham. Diéu nay 1a do cac dic tinh da chirc ning cua
chiing nhu mét nguyén liéu k§ thudt va hoat chdt m§ phdm két hop véi mirc do

dung nap cao ctia chiing. Cac phospholipit tu nhién phan 1ap tir hat la chét c6 hoat
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tinh trong m§ pham, cung cdp cac axit béo quan trong la axit linoleic va axit
linolenic. Nhitng phospholipit nay ndi tiéng v6i kha ning duy tri 1an da & tinh
trang khoe manh va cai thién cac 161 loan da nhu mun trimg c4 va viém da than
kinh, hodc 1am chdm qu4 trinh 130 héa da. Hon nita, chiing dong mét vai tro dé
héa 16ng 16p simg va 14 chét ting cudng tham nhap hodc hoat dong nhu cac hop
chét ting cudng chiic ning hang rao bao vé da. Su sin c6 cua cac hop chét tu
nhién ndy véi chit luong dugc kiém soat & nhiéu cip dd va thay doi khéc nhau
cung cip cho nha san xuAt mot cong cu cé gia tri dé thiét ké cac cong thirc m§

pham to6i uu.

Phén tir phospholipit bao gdm khung 12 glyxerol bi este hoa & vi tri 1 va 2
véi axit béo va & vi tri 3 v&i phosphat. Trong cac phospholipit mang dién hinh, vi
du nhu phosphatidylcholin (PC), phosphatidyletanolamin (PE) va
phosphatidylglyxerol (PG), nhém phosphat tiép tuc dugc este hoa véi cac ruou
khéc.

Do céu tric phan ti bao gém mot phén wa nudc va mot phan wa béo, cac
phospholipit c6 tinh ludng phan dac biét. Khi trn v6i nude, chung tao thanh cac
ciu tric khac nhau tuy thudc vao s6 luong axit béo duge este hoa tir khung
glyxerol va cac dang hinh hoc cia phéan tir. Khi chi c6 mot axit béo dugc este héa
tir khung cta glyxerol, cac phan tir monoacyl phospholipit/lysophospholipit c6
dang hinh nén va ching c6 thé tao thanh cac mixen. Trong khi do, cac di-
acylphospholipit vé1 cAu tao hinh tru dugc sap xép thanh cac 16p lipit kép véi cac
dudi ky nudc xép vao nhau va nhém dau wa nudc quay ra ngodi ¢ ca hai phia.
Céc cAu truc nay duge duge goi 1a liposom. Mang tap hop liposom nhu vay la
c4c cAu tric co ban clia mang té bao. VAy nén, rd rang la cac cAu tric nhu vay s&
c6 tuong tac hitu ich véi cac té bao da. Phospholipit ¢6 thé duoc st dung trong
céc san phim my pham nhu 12 mét thanh phan bao ché m§ pham, ching han no
c6 thé dugc sir dung 1am chét nhil hoa, chit tao liposom, chét hoa tan va chét lam
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Axit linoleic ¢6 thé duoc este héa dé tao thanh lipit trung tinh va phan cuc
nhu phospholipit, triacylglyxerol va cholesterol este. La mot phin cua
phospholipit mang, axit linoleic ¢ chirc nang nhu mot thanh phan cAu tric dé
duy tri mot mire do nhét dinh tinh luu dong mang cta hang rao nudc xuyén da
ctia 1p bidu bi. Ngoai ra, khi dugc giai phong khoi mang phospholipit, n6 c6 thé
bi oxy h6a bang enzym thanh nhiéu loai dan xuét lién quan dén tin hidu té bao, vi
du axit 13-hydroxy hodc 13-hydroperoxy octadecadienoic. Khi thoa 1én da, cac
di-acyl phospholipit khong bdo hoa PC hoat dong nhu mét ngudn axit linoleic va
linolenic. Mot phan céc phospholipit chira axit linoleic tip can cac té bao da
chuyén héa ciing c6 thé tang cudng hang rao ty nhién cta da thong qua viéc két
hop véi ceramide 1. Ngoai ra, nhitng phospholipit nay c6 thé déng mot vai tro
trong viéc ngidn nglra mun trimg cd viém da thin kinh va bénh vay nén. Axit
linolenic bao quanh phosphatidylcholin c6 thé duge chuyén d6i thanh axit béo
omega-3 gdm axit docosahexaenoic (DHA,22:6n-3) va axit eicosapentaenoic

(EPA, 20: 5n-3).

Trong cac cong thirc my phém, di-acyl phosphatidylcholin la phospholipit
chinh dugc str dung. Trong tai liéu tham khao, lexitin d6i khi dugc s dung gidng
nhu phosphatidylcholin; chi thi ciia EU 2006/257/EC va CAS dinh nghia lexitin
13 mo6t hon hop phospholipit chu yéu 1a phosphatidylcholin cing mot s6 cac
phospholipit va nguyén liéu khac nhu axit béo, triglyxerit, sterol, hydrat cacbon
va glycolipit. Nhiing lexitin nay co thé dugc phan biét theo ham luong
phosphatidylcholin ctia chung. Bing cach nay, mot s6 loai ¢6 thé dugc san xudt
bit diu tir lexitin tho véi 15% PC chira mot luong dang ké dau thuc vat ma tir d6
né di duogc phén lap, va lexitin dugc khur dau hoic phén doan dé thu duoc ham
luong tir 25-96% PC.

Omega 6 13 axit cn thiét dé giam kha nang thim nudc cia da. Néu thiéu
Omega 6 s€ lam tang su mat nude qua biéu bi, gy thd rap va co vay & da dong

thoi gy viém da. C4c axit béo omega 6 nay thuong co6 mat nhiéu trong dau hat
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thuc vat. Chinh vay, nhiéu hang m¥y phém da st dung mot sb6 dau hat dua vao tng
dung trong m§ pham. Trén thi truong, di c6 mot s6 san pham m¥ pham nhu: kem
dudng da “Rich Compensating Cream” chira dau dau nanh c6 tac dung cung cap
dudng chat cho da khd, 1am diu da; san pham stra rira mit “Cleanance” va kem
“Avene Trixéra” c6 tac dung chdng kich ting, khang viém, tri trimg cé chira dau
hat bi ngé cua hing cia hang Avene - Phap. San pham “Spa Siam Lemongrass
Apricot Face Scrub” tay té bao da chét, dudng toan than chiét xuét tir hat mo va
chanh téy sach cac chét ban trén bé mit da, lam cho lan da tré nén mém mai va

thanh khiét ctia hang Spasiam.

Nhin chung, cac san phadm m¥ phim hién nay chu yéu st dung cac
phospholipit dugc phan lap tir cac nguén thuc vat tu nhién nhu ddu nanh, hat cai

dau va hat hudéng duong.

O Viét Nam, viéc phan lap cac chét phéan cuc dac biét tir dbi tuong dau hat
& Viét Nam chua c¢6 nhiéu nghién ctru. Cho dén nay, da c6 mot s6 cong trinh
nghién cutu vé ham luong, thanh phan trong vé, 14 cia cdy Sua thudc chi
Dalbergia, tuy nhién, bd phan hat cta loai nay chua dugc nghién ctru nhiéu va
chua ¢6 nghién ctru theo hudng phospholipit & dau hat. Trong qué trinh nghién
clru, cac tac gia sang ché nhan thdy ham lugng dau béo c6 mit cao trong hat Sua
(13,8 %) chira day du cac hop chat phospholipit nhu PC, PE, PG... gidu c4c axit
béo ho omega 6 véi tong ham lwong phospholipit 1én t6i trén 30%, va c6 hoat

tinh chéng oxy hoé kha quan.

Héng nam, lugng hat Sua sau mdi vu nhiéu va chi 1a nguyén liéu phé thai.
Tir cac két qua nghién clru so bd néu trén va voi muc dich tao co so khoa hoc dé
c6 thé danh gia dting gia tri dich thuc cla ngudn tai nguyén hat thuc vat, cling
nhu nham dinh hudng khai thac cac hoat chét c6 trién vong str dung trong y dugc,
nganh m§ phm. .., céc tac gia séng ché da di sau nghién ctru héa hoc vé thanh

phin diu béo hat Sua, tir d6 d& xut viéc phan 1ap hop chat phosphatidylcholin
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(PC) dé khai thac c6 hidu qua ngudn dau hat chi Sua va nang cao gia tri sir dung

ngudn loi tir tai nguyén thyuc vat Viét Nam.
Ban chit ky thuit ciia sing ché
Muc dich ctia sang ché 13 dé Xuét:

[1]. Quy trinh phan 1ap phosphatidylcholin giau axit béo ho omega 6 tu dau
hat Sua (Dalbergia tonkinensis Prain), hop chét phosphatidylcholin (PC) nay c6

cbng thirc cau tao nhu sau:

trong do:

R, la alkyl hodc alkenyl;

R, 1a alkyl hodc alkenyl; va

trong d6 quy trinh nay bao gbm cac buéc:

(i) xu ly nguyén liu:

Jam sach hat Sua khoi c4c tap chét co hoc, sau d6 sdy kho & nhiét do 35-
45°C, va nghién nho hat;

(ii) chiét xuét dau béo:

cho hat Sua da nghién nho vao dung méi CH,Cly/CoHsOH vai ty 1¢ thé tich

nim trong khoang (0,8 - 1,2) : 2 (ml/ml), trong dé ty 1¢ the tich dung mdi/khéi
luong hat Swa nam trong khoang khoang (2,5 - 3,5) : 1 (ml/g),

tién hanh siéu Am nhiéu 1an, moi 1an 30-50 phut,

5
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bd sung CH,Cl, va H,0 vao hdn hop néu trén véi ty 1é the tich clia CH,Cl
va H,0 tinh trén mdi 2 ml C,HsOH néu trén nam trong khoang (0,8-1,2) ml, tiép
tuc siéu am 30-50 phut, sau d6 dem loc hdn hop trén phéu loc, thu 14y phan dung
dich loc,

bd sung tiép H,O vao phﬁn dung dich loc thu dugc véi ty 1€ thé tich cua
H,0 tinh trén mdi 2 ml C,HsOH néu trén nam trong khoang (0,8-1,2) ml dé phan
tach dung dich thanh hai 16p, 16p trén gdm C,HsOH, H,O va céc tap chat khéc,
16p dudi gdbm CH,Cl, va lipit,

tach 14y 16p dudi va co cAt chan khong dudi 4p suét thap dé lam bay hoi

dung méi, thu duoc lipit téng;
(iii) phan 1ap chét:

hoa tan lipit tdng thu duoc tir budc (ii) trong CHCL; theo ty 1€ khéi lugng
lipit téng/thé tich CHCl; nam trong khoang (25 - 35) : (1200 - 1800) (g/ml),

dua hon hop néu trén 1én cot sdc ky st dung chét hap phu 12 oxit nhom c&
hat 0,063-0,200 mm v&i hdn hop dung mdi rira giai 13 n-hexan/dietyl ete/axit
axetic ¢6 ty 1é thé tich (tinh theo ml) nam trong khoang (82-87) : (11-17) : (0,8-
1,1), thu duoc sau phan doan phan doan ki hiéu la SD1-SD6, qu4 trinh phéan tach
duoc theo ddi bang sac ky 16p méng TLC,

hoa tan phan doan SD3, SD4 va SDS5 sau khi kiém tra trén sac ky 16p mong
trong CHCI; theo ty 1€ khéi lugng mdi phan doan/thé tich CHCl, nam trong
khoang 80-120/1 (mg/ml), tét hon 1a 100/1 (mg/ml) va tiép tuc tién hanh phan
tach trén cot sic ky voi chét hap phu silica gel pha thuong c6 kich thude hat
37 - 63 um (230 - 400 mesh), trong do:

dung moéi rua giai ddi voi phan doan SD3 la hon hop dung moi
CHCI3/CH;OH véi ty 1€ thé tich ndm trong khoang (92-96) : (3,5-5,5) (ml/ml),
thu dugc ba phan doan nhé ky hiéu la SD3.1, SD3.2 va SD3.3 chta
phosphatidylinositol (PI),
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dung moi rira giai dbi v6i phan doan SD4 1a hén hop dung méi
CHCI:/CH;0H/NH,OH 28-30% véi ty 18 thé tich nim trong khoang (88-92) :
(8,8-10,2) : (0,85-1,1), thu dugc ba phan doan nhé ky hi¢u la SD4.1; SD4.2;
SD4.3 chira phosphatidylcholin (PC),

dung moi rra giai db6i véi phan doan SD5 1a hon hop dung moi
CH;COOC;Hs/1-propanol/CHCIl;/CH;OH/KCl 25-28% véi ty 1€ thé tich (tinh
theo ml) ndm trong khoang (23,5-25,5) : (34-36) : (9-11) : (13-15,5) : (8,5~
10,5), thu duoc phan doan chira phosphatidyletanolamin (PE); va

(iv) tinh ché:

hoa tan phan doan nho SD 4.2 chira phosphatidylcholin can phén 14p tron
axeton theo ty 18 khéi luong phan doan nhé SD 4.2/thd tich axeton nim trong
khoang tur (1-10):100 (mg/ml), loc hdn hop dung dich trén phéu loc chan khong
dé thu 14y phan dung dich,

bd sung CH,Cl,-CoHsOH theo ty 1€ thé tich nim trong khoang (0,8-1,2):2
(ml/ml), trong do ty 1€ thé tich cta hai dung méi nay/phan dung dich nim trong
khoang (0,8-1,2) : (1,5-2,5) (ml/ml), va

bd sung nudc cit vao dung dich trén cho phén 16p triét dé, chiét 13y pha
du6i va 1am khan bing Na,SOs, sau d6 dem cit loai dung méi, thu dugc
phosphatidylcholin (PC).

[2]. Quy trinh theo diém [1], trong d6 & budc (ii), hat Sua sau khi nghién
nho dugc cho vao dung méi CH,Clo/CoHsOH c6 ty 1€ thé tich 1a 1 : 2 (ml/ml).

[3]. Quy trinh theo diém [1] hodc [2], trong d6 & budc (ii), ty 1¢ the tich
dung méi/khdi lugng hat Suala 3 : 1 ml/g.

[4]. Quy trinh theo diém bat ky trong s6 cac diém néu trén, trong d6 & bude
(ii), CH,Cl, va H,O dugce bd sung vao hon hop sau khi siéu 4m vdi ty 18 thé tich
ctia CH,Cl, va H,O tinh trén mdi 2 ml C;HsOH néu trén la 1 ml.
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[5]. Quy trinh theo diém bét ky trong sb cac diém néu trén, trong d6 & budc
(ii), d& phan tach dung dich loc thu dugc thanh hai 16p, H,0 dugc bo sung vao
dung dich nay véi ty 1€ thé tich tinh trén mdi 2 ml C,HsOH néu trén 1a 1 ml.

[6]. Quy trinh theo diém bét ky trong sb cac diém néu trén, trong d6 & budc

(ii), 16p dudi duge lam khan truée bang Na,SO.

[7]. Quy trinh theo diém bat ky trong sb cac diém néu trén, trong d6 & budc
(iii), lipit tong thu dugc tir budce (ii) dugc hoa tan trong CHCl; theo ty 1€ khéi
luong lipit tong/thé tich CHCl; 12 35 : 1500 (g/ml).

[8]. Quy trinh theo diém bét ky trong sb cac diém néu trén, trong d6 & budc
(iii), tai cot sac ky st dung chét hip phu 13 oxit nhém, hén hop dung méi rira giai
1a n-hexan/dietyl ete/axit axetic co ty 1€ thé tich 1a 85 : 15 : 1 (tinh theo ml).

[9]. Quy trinh theo diém bt ky trong s6 cac diém néu trén, trong d6 & bude
(iii), m&i phan doan SD3, SD4 va SD5 dugc hoa tan trong CHCl; theo ty 1€ khéi
lugng moi phan doan/thé tich CHCI; 12 100/1 (mg/ml).

[10]. Quy trinh theo diém bét ky trong sb cac diém néu trén, trong d6 &
bude (iii), dung moi rira giai ddi v6i phan doan SD4 1a hon hop dung moi
CHCly/CH;0H/NH,OH 28% véi ty 18 thé tich 1a 90:10:1 (tinh theo ml).

[11]. Quy trinh theo diém bét ky trong s6 cac diém néu trén, trong d6 &
budce (iv), phan doan nhé SD 4.2 dugc hoa tan trong axeton theo ty 1¢ khéi
luong phan doan nhé SD 4.2/th tich axeton 1a (2-8):100 (mg/ml), tot hon 12
(4-6):100 (mg/ml).

[12]. Quy trinh theo diém bét ky trong s6 cac diém néu trén, trong d6 &
bude (iv), CH,Cl,-C,HsOH duge bé sung theo ty 1& thé tich 1a 1:2 (ml/ml).
Mo ta vén tit cac hinh vé

Hinh 1 13 séc ky @ HRMS [E'] 16p chét phosphatidylcholin ctia mau hat

Sua (Dalbergia tonkinensis Prain).
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Hinh 2 13 séc ky d6 phd MS[E"] va MS[E"] cua dang phén tit PC c6 tin hi¢u
ion duong [M+H]"tai gia tri m/z 758,5691.

Hinh 3 thé hién su phan manh ctia ion phéan tir PC ¢6 tin hiéu ion duong tal
m/z 758,5691.

Hinh 4 13 hinh v& thé hién su phan méanh trong phd MS? va MS® [E7] cua
dang phan tir PC ¢6 tin hiéu ion &m [M+HCOO]" tai m/z 802,5536.

Hinh 5 12 hinh vé& thé hién su phan manh trong pho MS? [E‘] clia dang phan
ti PC ¢4 tin hiéu ion &m [M-CH3] tai m/z 742,5305 (PC 16:0/18:2).

Hinh 6 14 séc ky d6 phd MS[E"] va MS[E*] cua dang phén tir PC c6 tin hiéu
ion duong [M+H]" tai gia tri m/z 782,5676.

Hinh 7 13 hinh v& thé hién sy phan méanh trong pho MS? va MS® [E7] cua
dang phén tir PC ¢6 tin hiéu ion &m [M+HCOO]" tai m/z 826,5629.

Hinh 8 12 hinh v& thé hién su phan manh trong phé MS? [E] clia dang phén
tir PC c6 tin hiéu ion Am [M-CHj3] tai m/z 766,54 50.

Hinh 9 14 séc ky d phé MS[E"] ctia dang phan tir PC ¢4 tin hi¢u ion duong
[M+H] " tai gia tri m/z 784,5895.

Hinh 10 13 hinh v& thé hién su phan manh trong phé MS? [E’] cua dang
phan tir PC c6 tin hiéu ion am [M-CH;] tai m/z 768,2676.

Hinh 11 14 séc ky d6 phd MS[E"] cta dang phan tir PC ¢6 tin hiéu ion duong
[M+H]" tai gia tri m/z 786,5972.

Hinh 12 13 hinh v& thé hién su phan manh trong phé MS? [E7] cta dang
phan tir PC ¢6 tin hiéu ion &m [M-CHs]" tai m/z 768,2676.

Hinh 13 14 séc ky dd phd MS[E"] cta dang phan tir PC ¢6 tin hiéu ion duong
[M+H]" tai gia tri m/z 788,6141.

Hinh 14 13 hinh v& thé hién sy phan manh trong pho MS? [E7] clia dang
phan tir PC c¢6 tin hiéu ion &m [M-CH3]" tai m/z 772,2672.

Mb ta chi tiét sang ché
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Sau day, cac phuong an thuc hién uu tién cua quy trinh theo sang ché s&
duoc md td mot cach chi tiét hon. Tuy nhién, luu ¥ rang pham vi clia sang ché
khéng chi gi6i han & cac phuong an thuc hién uu tién duge mo ta dudi day duoi
dang vi du minh hoa cho sang ché va can hiéu ré“lng pham vi cia sang ché bao

gom tat ca cic cai bién, cac thay doi twong duong khac cta ching.

Theo khia canh thtr nhét, sing ché dé xudt quy trinh phan 14p
phosphatidylcholin giau axit béo ho omega 6 tu dau hat Sua (Dalbergia
tonkinensis Prain) cua Viét Nam, hop chét phosphatidylcholin (PC) nay c6 cong

thirc cau tao nhu sau:
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CH;
trong do:

R; la alkyl hodc alkenyl;

R, la alkyl hodc alkenyl.

Quy trinh theo sang ché bao gbm céc budc:

(i) Xt ly nguyén lidu:

Lam sach hat Sua, tot hon 12 st dung hat dugc thu tlir qua trudng thanh,
khéi cac tap chat co hoc, sdy khd & nhiét do 35-45°C, vi du 40°C, sau d6 nghién
nho hat bang may nghién, vi du may nghién truc vit. Nuge trong mAu hat c6 thé
lam giam hidu qua tach chiét cia dung méi, din dén thu hdi dugc it chét béo, do

d6 tét hon 12 mau hat Sua can duge say kho trudc nham ngdn mau bi von cuc
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trong qué trinh tach chiét va cai thién dong dung méi, dé t8i wu viéc tach chiét

dau béo.
(ii) Chiét xuit dau béo:

Cho hat Sua d3 nghién nhé vao dung méi CH,Cly/C,HsOH véi ty 18 the
tich ndm trong khoang (0,8 - 1,2) : 2 (ml/ml), tdt hon 13 1 : 2 (ml/ml), trong d6 ty
1 thé tich dung méi/khéi luong hat Sua nam trong khoang khoang (2,5 - 3,5) : 1
(ml/g), tét hon 13 3 : 1 (ml/g). Sau dé, tién hanh siéu 4m nhiéu lan, vi du 3 lan,
mdi 14n 30-50 phit, ching han 40 phit. Viéc siéu 4m c6 thé tién hanh bang may
siéu am, vi du tai tAn sd siéu am 25 KHz, 37 KHz, 40 KHz hoic cac tan sb siéu

am thich hop khac.

B4 sung CH,Cl, va H,0 vao hdn hop néu trén véi ty 18 the tich ciia CHCly
va ILO tinh trén mdi 2 ml C,HsOH ndu trén nim trong khoang (0,8-1,2) ml, t6t
honla 1 ml, tiép tuc siéu am 30-50 phut, vi du 30 phut, sau dé dem loc hdn hop
trén phéu loc, thu 14y phan dung dich loc.

B sung tiép H,O vao phan dung dich lgc thu dugc voi ty 18 thé tich cta
H,0 tinh trén mdi 2 ml C,HsOH néu trén nam trong khoang (0,8-1,2) ml, t6t hon
14 1 ml d& phan tach dung dich thanh hai 16p, 16p trén gom CoHsOH, Hz0 va cac
tap chét khéc, 16p dudi gom CH,Cl, va lipit.

Téch 14y 16p dudi va o ct chan khong dudi 4p suét thap dé lam bay hoi
dung méi, thu duoc lipit tdng (dau béo). Tét hon 1a trude khi tién hanh c6 cat
chan khong, 16p dudi dugc lam khan trude bang Na,SOy. Lipit thu duge dugc
bao quén luu gitt & nhidt d6 -8 dén -12°C, vi du-10°C. Theo sang ché, ham lugng

lipit téng duge tinh theo phan tram so véi khdi luong ban dau.
(iii) Phén lap chat:

Hoa tan lipit tdng thu duge tir budc (ii) trong CHCl; theo ty 18 khoi lugng
lipit tdng/thé tich CHCl; nam trong khoang (25 - 35) : (1200 - 1800) (g/ml), t6t
hon 12 35 : 1500 (g/ml).
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Pua hdn hop néu trén 1én cot séc ky stir dung chat hp phu 1a oxit nhom c&
hat 0,063-0,200 mm vé&i hén hop dung mdi rira gidi 13 n-hexan/dietyl ete/axit
axetic c6 ty 18 thé tich (tinh theo ml) ndm trong khoang (82-87) : (11-17) : (0,8-
1,1), tdt hon1a 85 : 15 : 1, thu duoc sau phan doan ki hiéu 1a SD1-SD6, qua trinh
phan tach duoc theo ddi bing sic ky 16p mong TLC. Theo mét phuong 4n thuc
hién, qua trinh phan tach dugc theo dai bing séc ky 16p méng TLC véi thude thir
H,SO04 8-12%, t6t hon 13 10%, trong dung méi CH;OH va ho trén phuong tién
sdy, vi du bép sdy, & nhiét d6 75-85°C, vi du 80°C. Két thic qua trinh chay cot

sic ky, cac phan doan SD1-SD3 chi chtra dung méi rira giai sé duoc loai bo.

Hoa tan phan doan SD3, SD4 va SD5 sau khi kiém tra trén sic ky 16p méong
trong CHCl; theo ty 18 khdi lwong mdi phén doan/thé tich CHCl; nam trong
khoang 80-120/1 (mg/ml), tdt hon 14 100/1 (mg/ml) va tiép tuc tién hanh phan
tach trén cot sic ky voi chat hdp phu silica gel pha thuong co kich thuéc hat
37 - 63 wm (230 - 400 mesh), trong dé:

Dung méi rira giai dbi v6i phan doan SD3 1a hon hop dung moi
CHCI;/CH;0H véi ty 18 thé tich ndm trong khoang (92-96) : (3,5-5,5) (ml/ml),
t6t hon 14 95:5 (ml/ml), thu dugc ba phan doan nho ky hiéu 1a SD3.1, SD3.2
va SD3.3 chtra phosphatidylinositol (PI).

Dung mdi rira giai déi voi phan doan SD4 1a hon hgp dung moi
CHCl;/CH;0H/NH,OH 28-30% v6i ty 18 thé tich (tinh theo ml) nam trong
khoang (88-92) : (8,8-10,2) : (0,85-1,1), t6t hon 1a 90:10:1, thu dugc ba phan
doan nho ky hiéu 1a SD4.1; SD4.2; SD4.3 chita phosphatidylcholin (PC).

Dung méi rira giai d6i véi phan doan SD5 1a hdén hop dung méi
CH;COOC,Hs/1-propanol/CHCIs/CH;OH/KCI 25-28% véi ty 1€ thé tich (tinh
theo ml) nim trong khoang (23,5-25,5) : (34-36) : (9-11) : (13-15,5) : (8,5-
10,5), t6t hon 1a 25 : 35 : 10 : 15 : 10, thu dugc phan doan chira
phosphatidyletanolamin (PE).
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(iv) Tinh ché:

Hoa tan phan doan nhd SD 4.2 chtra phosphatidylcholin can phan lap
trong axeton theo ty 1€ khéi luong phan doan nhé SD 4.2/th8 tich axeton nim
trong khoang tir (1-10):100 (mg/ml), tét hon 12 (2-8):100 (mg/ml), tot hon nita 12
(4-6):100 (mg/ml), loc hdn hop dung dich trén phéu loc chan khong dé thu lay
phan dung dich.

B4 sung CH,ClL-C,HsOH theo ty 1¢ thé tich ndm trong khoang (0,8-
1,2):2 (ml/ml), tdt hon 1a 1:2 (ml/ml), trong d¢ ty 1& thé tich clia hai dung méi
nay/phin dung dich nim trong khoang (0,8-1,2) : (1,5-2,5) (ml/ml), tét hon 12
1:2 (ml/ml).

B6 sung nudc cét vao dung dich trén cho phén 16p triét dé, chiét lay pha
dudi va lam khan bé‘mg Na,SO4, sau d6 dem cit loai dung méi, thu dugc
phosphatidylcholin (PC).

Theo mét phuong 4n thyc hién, trong d6 quy trinh theo sang ché con bao
gdm budc:

(v) Chimg minh céu tric:

Sau khi phan 14p dugc phan 16p PC sach, tién hanh hoa tan trong dung moi
CHCI; sau d6 phan tich trén thiét bi pho khéi phan giai cao (High resolution mass
spectrometry - HRMS): LCMS - IT TOF* (Shimadzu, Nhat Ban) vo1 cot sdc ky
Shim — Pack diol column (50mm x 4,6mm ID, kich thuéc hat Sp) su dung hai h¢
dung moi n-hexan: i-PrOH (isopropanol) voi ty 1€ thé tich bang 410:85 (ml/ml)
vai-PrOH : HO véi ty 1€ thé tich bang 95:5 (ml/ml). Két hop véi viée so sanh su
phan manh cta céc chét chuén trén phdi khéi MS!, MS?, MS* dé xac dinh duoc
dang phén tir cia phan 16p PC.

* LCMS: Liquid chromatography mass spectrometry — Sdc ky long khoi pho

IT: Ion trap - Bdy ion

TOF: Time of flight - Thoi gian bay

13
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MS: Mass spectrometry - Phé khoi.

Ham lugng va cAu tric cua cac dang phan tir, cdc nhom chét ¢ phéan doan
PC trong lipit phan cuc clia hat Sua dugc phat hién bang bay ion c6 d6 phan giai
cao theo thoi gian luu ciia phép do khéi phd, sir dung thiét bi phd khoi phan giai
cao LCMS-IT-TOF, qu4 trinh phén tich dugc thuc hién trong ché d6 ion héa phun
mu dién tir (ESI) v6i nhan dang ddng thoi cac tin hiéu ctia ion duong va am. Qua
trinh quét 14y gidi han khéi lugng phan it ion dugce thuc hién trong pham vi phat
hién m/z 100-1200. Cac dang phan tr riéng 1é cta lipit phan cuc dugc phat hién
bang cach so sanh véi céc tiéu chudn x4c thuc trén phan mém xu ly Shimadzu
LC-MS (v.3.60.361), m8i manh ion trong phé khéi MS va MS/MS (MS hai lan)
d3 c6 tinh sai s6 tuyét dbi (difference). Sau khi kidm tra sai sb clia cac ion, cung
vGi d6 boi cua lién két va dang phan tr thoa mén s& chon va xac dinh diacyl dé
tir d6 xac dinh dugc dang phan tu. Phan trim cac dang phén tlr trong moi nhém
chit & cac phan 16p lipit dugc tinh bang dién tich dinh cta céc ion &m [M-H]-,
riéng dang phén tor PC dugc xac dinh bang dién tich dinh cia cac ion duong
[M+H]+ hay [M+Na]+.

Phosphatidylcholin thu dugc theo sang ché 12 mot chdt mau nau vang, dé
hoa tan trong CH,Cl,-C,HsOH (ty 1& thé tich 1:2 ml/ml) va nudc, rét it hoa tan
trong CH;OH va benzen va khong hoa tan trong axeton. Cac dang phan tu
phosphatidylcholin ctua mau hat Sua (Dalbergia tonkinensis Prain) dugc thé hién

& Bang 1 dudi day.
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Bang 1
T Dang phan tir (MEH] Cong thirc %trong phan l&p
PC phan ti PC
1 18:2/16:0 758,5691 C42HgoNOsgP 30,20
2 18:2/18:2 782,5676 C44HgoNOsP 26,14
3 18:2/18:1 784,5895 Ca4HgoNOsP 16,90
4 18:2/18:0 786,5972 C44HgsNOgP 20,83
5 18:1/18:0 788,6141 Ca4HgeNO3gP 4,93

Theo khia canh thit hai, sang ché d& xuit hop chat phosphatidylcholin (PC)
thu duoc tir quy trinh theo phuong an bét ky trong sd cac phuong 4n néu trén.

Hop chat nay c6 cong thuc cau tao nhu sau:

0
O Py
I{l «-\ﬁ,.) O ‘"“\W_ /,r* . T (i/ (:’Its

i‘ «O/ 0‘-\ #;'X k"‘--.._ »

- Nt

o T CH,

CH,

trong do:

R, 1a alkyl hodc alkenyl;
R, 1a alkyl hodc alkenyl.
Vi du thuce hién sing ché
Sau day, quy trinh theo sang ché tiép tuc dugc 1am rd thong qua vi du.

Vi du 1. Phan 1ap hop chat phosphatidylcholin gidu axit béo omega 6 tir

hat Sua (Dalbergia tonkinensis Prain) cua Viét Nam
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(i) XU ly nguyén liéu:
Céc hat Sua sau khi boc khoi qua duogc loai bo tap chét co hoc, sau d6 dugc
sdy kho & nhiét do 40°C trong 6 gio. Ly 1 kg hat Swa kho va nghién nho bang

may nghién truc vit.
(i) Chiét xuat dau béo:

Cho 1 kg nguyén li€u sau khi nghién nhé vao 3 lit dung moéi
CH,Cly/C,HsOH véi ty 18 thé tich 1a 1:2 (ml/ml). Sau d6, tién hanh siéu am 3 lan,
mdi 14n 40 phut bang méy siéu &m Elmasonic S100H tai tan s6 siéu 4m 37 KHz.

B6 sung 1 lit CH,Cl, va 1 lit H,O vao hon hop néu trén, tiép tuc siéu 4m
30 phut, sau d6 loc hdn hop trén phéu loc.

B6 sung tiép 1 lit H,O vao phan dung dich thu dugc dé phan tach dung
dich thanh hai 16p, 16p trén gdm C,HsOH, H,O va céc tap chét khac, 16p dudi
g6m CH,Cl, va lipit.

Thu pha hitu co phia dudi chua lipit, 1am khan bang 100 g Na,SO4. Sau
d6, pha nay dugc lam bay hoi dung moi bing méy cat c6 chan khong Eyela
N1300 dé thu dugc lipit tong (dau béo). Can bang can phan tich Sartorius analytic
(d6 chinh x4ac 107*g) va ham lugng lipit téng duoc tinh theo phan tram so véi khéi
lugng ban dau, thu dugc 148 g lipit tong va bao quan & nhigt do -10°C.

(iii) Phén 14p chat:

Hoa tan 30 g lipit tong thu dugc tir bude (ii) trong 1500 ml CHCl; sau do
dua 18n cot sic ky st dung chét hip phu 1a 120g oxit nhém c¢& hat 0,063 mm
(Merck), kich thudc cot (4x30 cm) voi hon hop dung mdi rira giai la n-
hexan/dietyl ete/axit axetic cé ty 1€ thé tich 12 85 : 15 : 1 (tinh theo ml), thu duoc
sau phan doan ki hiéu 1a SD1-SD6, qua trinh phéan tach duoc theo ddi bang sic
ky 16p mong TLC 5ul cham trén ban mong silica gel 6x6 cm, thuc hién chay
trong hé dung mdi nhu trén, hién mau bang dung dich H,SO4 10%/CH;0H va
ho néng trén bép say & nhiét do 80°C.

16

16/35



52866

Hoa tan cac phan doan SD3 (1,96g), SD4 (4,98g), SD5 (m1,25g) trong
CHCI; va tiép tuc tién hanh phan tach trén cot sac ky voi chét hap phu silica
gel pha thuong (Silica gel: 20g, kich thudc hat 42 pm, Merck, Duc). Trong doé:

Dung moi rua giai dbi véi phan doan SD3 la hén hop dung moi
CHCl;:CH;0H theo ty 18 thé tich bang 95:5 (ml/ml), thu dugc ba phan doan
nho ky hiéu 1a SD3.1, SD3.2 va SD3.3 chita phosphatidylinositol (PT).

Dung mdi ria giai dbi véi phan doan SD4 la hén hop dung moi
CHCl;:CH;0H:NH,OH 28% theo ty 18 thé tich bang 90:10:1, thu dugc ba phan
doan nhé ky hiéu 1a SD 4.1; SD4.2; SD4.3 chira phosphatidylcholin (PC).

\

Dung moi rira giai dbi véi phan doan SDS5 la hén hop dung moéi
CH;COOC,Hs : 1-propanol : CHCl; : CH;0H : KCI 25% theo ty 1€ thé tich
(tinh theo ml) bdng 25 : 35 : 10 : 15 : 10, thu duoc phan I6p
phosphatidyletanolamin (PE).

(iv) Tinh ché:

Hoa tan 2,76 g phan doan nhé SD 4.2 thu dugc trong 100ml axeton rdi
loc trén phéu loc chan khong Buchner, dung dich dugc hut gitt lai vao binh
Bunsen sau d6 bd sung CH,Cl,-C,HsOH theo ty 1€ thé tich 1:2 (ml/ml), trong d6
ty 18 thé tich ctia hai dung moi nay/phan dung dich 1a 1:2 (ml/ml), va ria bang
nudc ct, [am khan b.%ng Na,SO4 sau d6 dem cét loai dung moi, thu duge 1,87 g
phosphatidylcholin (PC). PC thu duoc 1a chit mau nau vang, dé hoa tan trong
CH,CL-C,HsOH (ty 1€ thé tich 1:2 ml/ml) va nudc, rat it hoa tan trong CH;OH
va benzen va khong hoa tan trong axeton. PC thu dugc dugc bao quan trong mot
chiéc binh t6i.

(v) Chimg minh céu tric:

Sau khi phan 14p dugc phan 16p PC sach, tién hanh hoa tan trong dung moi
CHCI3; Ham lugng va cAu truc cta cac dang phan tu, cac nhom chit & cac phan

16p trong lipit phan cuc cta hat Swa duge phat hién bang bay ion c6 do phan giai
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cao theo thoi gian luu cua phép do khéi phé, str dung thiét bi phd khéi phan gidi
cao LCMS-IT-TOF (Shimadzu, Nhat Ban), qué trinh phan tich dugc thuc hién
trong ché do ion hoéa phun mu dién t (ESI) v6i nhén dang ddng thoi céc tin hiéu
ctia ion duong va am. Qua trinh quét duoc thuc hién trong pham vi m/z 100-1200.
Céc dang phan tir riéng 1€ cla lipit phan cyc duoc phat hién béng cach so sanh
v6i cac tidu chuén x4c thuc trén phan mém xit ly Shimadzu LC-MS (v.3.60.361),
mdi manh ion trong MS va MS/MS d& c6 tinh sai s tuyét ddi. Sau khi kiém tra
sai sb clia cac ion, cung v&i do boi cla lién két va dang phan tir thda man sé chon
va x4c dinh diacyl dé tir d6 x4c dinh dugce dang phan tir. Phan tram céc dang phan
tr trong mdi nhém chat & cac phan 16p lipit dugc tinh bang dién tich dinh cua céc
ion am [M-H]-, riéng cac dang phén tir PC duoc xac dinh bang dién tich dinh cta
cac ion duong [M+H]+ hay [M+Na]+.

Dang phén tir phosphatidylcholin cua mau hat Sua (Dalbergia tonkinensis

Prain)
Cong thte phan tir: C.HyNOgP

Cong thic cau tao ctia phosphatidylcholin:

Sau khi phan tich trén thiét bi LCMS —IT TOF véi cot séc ky Shim — Pack
diol column (50mm x 4.6mm ID, kich thudc hat 5p) sir dung hai hé dung moi n-
hexan: i-PrOH = 410:85 (ml/ml) va i-PrOH : H,O = 95:5 (ml/ml). Céc thong tin
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thu duoc v& MS!, MS?va MS? trén phd ion 4m va ion duong s& dugc st dung dé

nhén dang cac dang phén tir cua PC trong mau hat Sua Dalbergia tonkinensis Prain.

D6i véi cac phéan tir PC, tin hiéu cua ion phén tir trén phd ion duong quan
sat tt hon ion phan tir trén pho ion 4m. Trén phd MS[E"], quan sat dugc tin hiéu
ctia ion 4m [M + HCOO] va [M - CH;], dong thoi trén pho MS[E'] quan sét
duoc tin hiéu cia ion duong [M + H]*. Dua vao céc dit lieu MS?va MS® d3 sang
loc dugc 6 tin hiéu tuwong Uing véi 6 dang phan tir trong 16p chét nay (Hinh 1 va
Bang 2).

Bang 2. Tin hiéu ciia ion phin tir [M+H]" ciia cac dang phén tir ¢6 mat

trong 16p chit phosphatidylcholin ciia mau hat Swa (Dalbergia tonkinensis

Prain) trén pho MS!
[M+H]*
TT Thaoi gian luu
m/z
1 27,32 758,5691
2 27,22 782,5676
3 26,94 784,5895
4 26,94 786,5972
5 26,99 788,6141
[M+H]* 758,5691

Trong s6 cac tin hiéu thu duoc, tin hiéu ion duong [M+H]" c6 cuong do
manh nhit tai m/z 758,5691; tuong tmg v6i dang phan tir PC chiém ham lugng
cao nhét trong phéan 16p nay. Trén phd ion dm c4c ion [M+HCOO]" va [M-CHs]
twong ng c6 tin hidu tai m/z 802,5536 va 742,5305 (Hinh 2). Cong thirc phan tir
tinh toan dugc 1a C42HsoNOgP, v6i 8 nguyén tir O trong phén tir thi day la mot
diacyl PC.
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Bang 3. Dir liéu phé MS!, MS?, MS® ctia dang phan tir PC c6 tin hi¢u ion

dwong [M+H]" tai gia tri m/z 758,5691

20/35

MS! MS? MS? Thanh phén
Ion
m/z
[M+H]* 758,5691 C4HgoNOgP
[M+HCOO-
C2H402]'
742,5305
[M+HCOO] | 802,5536 CisH3,0,
279,2280
(C182)
Ci6H320,
255,2233
(C16:0)
Ci13H302
| 279,2291
(C18:2)
[M-CH3]- | 742,5305
Ci6H3202
255,2347
(C16:0)
(0)
ey o
T §
0 CisH3q
o \/\O_ﬂ o 3N
CH3 1 I \/\//O\
CH, oo 5 Ci7Hz;

PC: C4,HgoNOgP (758,5691)

Hinh 3. Sw phan mdnh ciia ion phén tiv PC c6 tin hi¢u ion dwong tai m/z

758,5691

[M+HCOO] 802,5536
Céc thong tin vé dit liéu pho MS2, MS? thu duge ciia dang phan tit PC dugc
trinh bay trong Bang 3. Trén phd ion am MS? ctia ion [M+HCOO] 802,5536 co
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xudt hién tin hiéu tai m/z 742,5305 twong Ung vdi anion [M+HCOO-C,H40,].
Trén phé MS? ctia ion manh 742,5305 cho céc ion manh c6 tin hiéu tai m/z
279,2280 tuong Ung v6i anion cua axit béo Ci1sH30; (18:2) (Hinh 4), va tin hiéu
tai m/z 255,2283 tuong (mg véi anion cua axit béo CisH3,0, (16:0) (Hinh 5).

Trén phé ion am MS? ctia ion [M-CH;]" 742,5305 thu dugc tin hiéu ctia cac
jon manh tai m/z 279,2291 tuong mg véi anion cta axit béo CisH320, (18:2n),
va tin hiéu tai m/z 255,2347 tuong ung voi anion cua axit béo Ci6H320, (16:0)
(Hinh 5). Tir céc dit liéu thu dugc, dang phan tir ciia PC véi céc ion [M+H]" cho
tin hiéu tai m/z 758,5691, ion am [M+HCOO] tai m/z 802,5536, ion &m [M-CHs;]
tai m/z 742,5305 duoc xac dinh 1a phosphatidylcholin 16:0/18:2

[M+H]" 782,5676

Tin hiéu ion phéan t& duong [M+H]" tai m/z 782,5676 c6 cuong do manh
thir 2 trong phan 16p phosphatidylcholin. Nhitng tin hi€u ddng thoi quan sat duge
trén phd ion 4m cua cac ion [M+HCOO] va [M-CH;] tai m/z 826,5629 va
766,5450 (Hinh 6). Cong thtic phan t tinh toan dugc 1a CysHgoNOsP, voi 8
nguyén tir O trong phén tir thi ddy cling la mot diacyl PC.

Trén phé ion Am MS? ctia ion [M+HCOO]" 826,5629 ¢6 xuat hién tin hiéu
tai m/z 766,5480 tuong tmg v6i anion [M+HCOO-C,H40,]". Trén phd MS? ctia
ion manh 766,5480 cho ion manh c6 tin hiéu tai m/z 279,2290 twong ung voi
anion cua axit béo Ci1gH3,0; (18:2) (Hinh 7). Trén phd ion &m MS? cua ion [M-
CH3]  766,5450 thu dugc tin hiéu cua céc ion manh tai m/z 279,2334 tuong ung
vGi anion cua axit béo CisH3,0, (18:2) (Hinh 8). C4u hinh PC 18:2/18:2 phu hop
v6i cac théng tin thu duge. Do dang phén tir PC chira 2 mach axit béo gidng nhau
nén trén phé MS? va MS? chi thu duoc tin hiéu anion cta 1 axit béo. Dang phan

ti PC x4c dinh duoc 1a PC 18:2/18:2.

[M+H]" 784,5895
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Tin hiéu ion phan tr duong [M+H]" tai m/z 784,5895 c6 cudng do tuong
d6i manh trong phan 16p phosphatidylcholin. Nhiing tin hiéu ddng thoi quan sat
dugc trén phd ion 4m ctia cac ion [M+HCOO] va [M-CHs] tai m/z 828,5528 va
768,2676 (Hinh 9). Cong thic phan tir tinh toan duoc 1a C4HgNOsP, vai 8
nguyén tir O trong phén tir ddy cling 1a mét diacyl PC.

Trén phé ion am MS? ctia ion [M+HCOO] 828,5528 ¢6 xuat hién tin hiéu
tai m/z 768,2676 tuong tmg voi anion [M+HCOO-CoH4O,]". Trén phé ion 4m
MS? ctia ion [M-CH;]" 768,2676 thu dugc tin hiéu cia cac ion manh tai m/z
279,231 tuong Ung véi anion cla axit béo CigH3,0, (18:2) va m/z 281,226 tuong
g v6i anion ctia axit béo CigH340; (18:1) (Hinh 10). Dang phén tit PC xac dinh

duoc la PC 18:2/18:1.

[M+H]*786,5972

Tin hiéu ion phén tir duong [M+H]" tai m/z 786,5972 chiém 20,83% trong
phan 16p phosphatidylcholin. Nhiing tin hiéu ddng thoi quan sat dugc trén phd
ion 4m cla céc ion [M+HCOO]" va [M-CH;] tai m/z 830,5920 va 770,382 (Hinh
11). Cong thic phan tir tinh toan dugc 1a C44HgiNOgP, v6i 8 nguyén tir O trong
phén ti thi day ciing 1a mét diacyl PC.

Trén phd ion am MS? ctia ion [M+HCOO] 830,5920 ¢6 xuét hién tin higu
tai m/z 770,382 tuong tmg v&i anion [M+HCOO-C,H4O,] . Trén phb ion 4m MS?
cua ion [M-CH;] 770,382 thu duge tin hiéu cta cic ion manh tai m/z 279,229
twong ng v6i anion cla axit béo CisHs,0, (18:2) va m/z 283,244 tuong tng voi
anion cua axit béo CisH3605 (18:0) (Hinh 12). Dang phén tir PC xé4c dinh dugc l1a
PC 18:2/18:0.

[M+H]*788,6141

Tin hiéu ion phan t&r duong [M+H]" tai m/z 788,6141 chiém ham lugng
thdp nhét trong phan 16p phosphatidylcholin. Nhiing tin hiéu dong thoi quan sat
duoc trén phé ion 4m cua cac ion [M+HCOO] va [M-CH3s] tai m/z 832,5910 va
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772,2672 (Hinh 13). Cong thitc phén tr tinh toan duoc la CqqHgsNOsP, voi 8
nguyén tir O trong phén tir thi ddy cling 13 mot diacyl PC.

Trén phé ion 4m MS? cia ion [M+HCOO] 832,5910 ¢6 xuat hién tin hiéu
tai m/z 772,2672 tuong ung voi anion [M+HCOO-C,H40,]". Trén phd ion 4m
MS? cia ion [M-CH;]" 772,2672 thu dugc tin hiéu cta céc ion manh tai m/z
281,247 twong ng vé&i anion cua axit béo CigHz40, (18:1) va m/z 283,226 tuong
g v6i anion cua axit béo Ci5Hz60, (18:0) (Hinh 14). Dang phén tir PC xac dinh
duoc la PC 18:1/18:0.

Két qua vé thanh phan va ham lugng cdc dang phan tir cua phan l6p
phosphatidylcholin (PC) trong mau hat Swa Dalbergia tonkinensis Prain dugc
trinh bay trong Bang 4. Ciing twong tw nhu phan 16p phosphatidylethanolamine,
trong phan 16p PC c6 mat chu yéu céc axit béo C16:0 va C18, trong d6 axit béo
C18 chiém wu thé, c6 mit trong c 6 dang phan tir PC. Ti 1¢ phan bd nhiéu nhat
la axit béo 18:2.

Bang 4. Cac dang phin tir phosphatidylcholin ciia mau hat Swa (Dalbergia

tonkinensis Prain)

T Dang phan ti (MEH Cong thire % trong phan
PC phan tir lop PC
1 18:2/16:0 758,5691 Ca4HgoNOgP 30,20
2 18:2/18:2 782,5676 Ca4HgoNOsP 26,14
3 18:2/18:1 784,5895 Ca4Hs,NOsP 16,90
4 18:2/18:0 786,5972 CasHgsNOgP 20,83
5 18:1/18:0 788,6141 CasHseNOgP 4,93

Hiéu qua dat dwgre ciia sang ché

Sang ché dé cap dén quy trinh phan 13p hop chat phosphatidylcholin (PC)
gidu axit béo omega 6 tir hat Sua (Dalbergia tonkinensis Prain) ctia Viét Nam.
Sang ché nay di dua ra quy trinh phén 14p cac phospholipit phén cuc cho ddi
tuong dau hat Sua, mot nghién ciu hoan toan méi ¢ Viét Nam. Pong thoi, sang
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ché nay ciing tao co s& khoa hoc cho céc nghién ctru ing dung tieép theo nham tao
ngudn nguyén liéu cho viéc bao ché my pham dua trén su khai thac ngudn phe
liéu du thira hang ndm va gép phan vao viéc khai thac, gieo trong bao ton va nang

cao gid tri st dung cac loai thuc vat quy trong nudc.
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Yéu cau bao ho

1. Quy trinh phén 13p phosphatidylcholin giau axit béo ho omega 6 tur dau hat Sua
(Dalbergia tonkinensis Prain), trong d6 hop chét phosphatidylcholin nay c6 cong

thtrc cau tao nhu sau:

Ry” 0
Oy
Ry - f(}\,_ (,-"'L- e 0“‘-«. //; ' .
- N p7 CH,
o - O — 4
o T ONLL
P y ~.CH,
CH;

trong do:

R, la alkyl hoac alkenyl;

R, 1a alkyl hodc alkenyl; va

trong d6 quy trinh nay bao gdm cac budc:

(1) xu ly nguyén liéu:

lam sach hat Sua khéi cac tap chét co hoc, sau d6 séy kho & nhiét do 35-
45°C, va nghién nho hat;

(ii) chiét xu4t dau béo:

cho hat Sua da nghién nhé vao dung méi CH,Cl,/C,HsOH véi ty 1 thé tich
nim trong khoang (0,8 - 1,2) : 2 (ml/ml), trong do ty 1é thé tich dung moi/khdi
luong hat Sua nam trong khoang khoang (2,5 - 3,5) : 1 (ml/g),

tién hanh siéu 4m nhiéu 14n, mdi 1an 30-50 phut,

bd sung CH,Cl, va H,O vao hon hop néu trén véi ty 1€ thé tich cia CH,Cl,
va H,O tinh trén mdi 2 ml C;HsOH néu trén nim trong khoang (0,8-1,2) ml, tiép
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tuc siéu 4am 30-50 phut, sau d6 dem loc hén hop trén phéu loc, thu 14y phan dung
dich loc,

b sung tiép H,0 vao phan dung dich loc thu duge vai ty 1€ thé tich cla
H,O tinh trén m3i 2 ml C,HsOH néu trén nam trong khoang (0,8-1,2) ml dé phan
tach dung dich thanh hai 16p, 16p tréﬁ gdm C,Hs0H, H,O va céc tap chat khéc,
16p duéi gobm CH,Cl, va lipit,

tach 14y 16p dudi va cd cht chan khéng dudi ap suét thap dé lam bay hoi

dung méi, thu duogc lipit téng;
(iii) phan lap chat:

hoa tan lipit téng thu duge tir bude (ii) trong CHCl; theo ty 1& khoi lugng
lipit tdng/thé tich CHCl; ndm trong khoang (25 - 35) : (1200 - 1800) (g/ml),

dua hon hop néu trén 1én cot sac ky st dung chét hap phu 13 oxit nhom c&
hat 0,063-0,200 mm véi hén hop dung méi rira giai la n-hexan/dietyl ete/axit
axetic ¢6 ty 1& thé tich (tinh theo ml) nam trong khoang (82-87) : (11-17) : (0,8-
1,1), thu dugc sdu phan doan phan doan ki hi¢u la SD1-SD6, qua trinh phén tach
duoc theo dai bang sic ky 16p méng TLC,

hoa tan phan doan SD3, SD4 va SD5 sau khi kiém tra trén sic ky 16p mong
trong CHCl; theo ty 1€ khdi luong mdi phan doan/thé tich CHCl; ndm trong
khoang 80-120/1 (mg/ml) va tiép tuc tién hanh phan tach trén cot sac ky véi
chit hip phu silica gel pha thudng cé kich thu6c hat 37 - 63 pm (230 - 400
mesh), trong do:

dung moi rura giai dbi véi phan doan SD3 la hén hop dung moi
CHCL/CH;0H véi ty 1& thé tich nam trong khoang (92-96) : (3,5-5,5) (ml/ml),
thu duogc ba phan doan nhé ky hiéu la SD3.1, SD3.2 va SD3.3 chtra
phosphatidylinositol (PI),

dung moéi rua giai d61 véi phan doan SD4 la hén hop dung moi
CHCl3/CH;0H/NH4OH 28-30% véi ty 1€ thé tich nam trong khoang (88-92) :
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(8,8-10,2) : (0,85-1,1), thu dugc ba phan doan nhé ky hiéu la SD4.1; SD4.2;
SD4.3 chira phosphatidylcholin (PC),

dung mdi rira giai dbi véi phan doan SD5 la hén hop dung mdi
CH;COOC,Hs/1-propanol/CHCI3/CH;OH/KCI 25-28% véi ty 1€ thé tich (tinh
theo ml) ndm trong khoang (23,5-25,5) : (34-36) : (9-11) : (13-15,5) = (8,5-
10,5), thu dugc phan doan chira phosphatidyletanolamin (PE); va

(iv) tinh ché:

hoa tan phan doan nho SD 4.2 chtra phosphatidylcholin can phan 14p trong
axeton theo ty 1€ khéi lrong phan doan nho SD 4.2/thd tich axeton nam trong
khoang tur (1-10):100/1 (mg/ml), loc hdn hop dung dich trén phéu loc chén khong
dé thu 14y phan dung dich,

bd sung CH,Cl,-C,HsOH theo ty 1é thé tich ndm trong khoang (0,8-1,2):2
(ml/ml), trong d6 ty 1€ thé tich cta hai dung méi nay/phan dung dich nam trong
khoang (0,8-1,2) : (1,5-2,5) (ml/ml), va

bd sung nudc cit vao dung dich trén cho phén 16p triét dé, chiét 1y pha
dusi va 1am khan bing Na;SO,, sau d6 dem cat loai dung mdi, thu dugc
phosphatidylcholin (PC).
2. Quy trinh theo diém 1, trong d6 & budc (i), hat Sua sau khi nghién nhé duoc
cho vao dung mdi CH,Cl,/CoHsOH ¢6 ty 1€ thé tich 1a 1 : 2 (ml/ml).
3. Quy trinh theo diém 1 hodc 2, trong d6 & bude (ii), ty 16 thé tich dung mdi/khéi
lugng hat Swala 3 : 1 ml/g.
4. Quy trinh theo diém bét ky trong s6 cac diém néu trén, trong d6 & budc (i),
CH,Cl, va H,O duoc bd sung vao hdn hop sau khi siéu am voi ty 1€ thé tich cua

CH,Cl, va H,O tinh trén mdi 2 ml C,HsOH néu trén 1a 1 ml.
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5. Quy trinh theo diém bat ky trong sd cac diém néu trén, trong d6 & budc (ii), dé
phan tach dung dich loc thu dugc thanh hai 16p, H>O duoc bd sung vao dung dich
nay voi ty 1€ thé tich tinh trén méi 2 ml C,HsOH néu trén 1a 1 ml.

6. Quy trinh theo didm bat ky trong sb céac diém néu trén, trong dé & budce (ii),

16p dudi duoc 1am khan truée bang NaySOq.

7. Quy trinh theo diém bét ky trong s6 cac diém néu trén, trong d6 & budc (iii),
lipit téng thu dugc tir budce (ii) duoc hoa tan trong CHCI; theo ty 1€ khdi lugng
lipit tdng/thé tich CHCl; 14 35 : 1500 (g/ml).

8. Quy trinh theo diém bt ky trong sd cac diém néu trén, trong d6 & budc (iii),
tai cot sic ky sir dung chét hép phu 12 oxit nhom, hon hop dung moi ria giai la n-
hexan/dietyl ete/axit axetic c6 ty 1€ thé tich 1a 85 : 15 : 1 (tinh theo ml).

9. Quy trinh theo diém bat ky trong sb cac diém néu trén, trong d6 & budc (iii),
mdi phan doan SD3, SD4 va SD5 duoc hoa tan trong CHCls theo ty 18 khéi
luong mdi phan doan/thé tich CHCI; 1a 100/1 (mg/ml).

10. Quy trinh theo diém bt ky trong s cac diém néu trén, trong d6 & budc (iii),
dung mdi rta giai dbi v6i phan doan SD4 la hon hop dung moi
CHCIy/CH;OH/NH,OH 28% véi ty 1& thé tich 1a 90:10:1 (tinh theo ml).

11. Quy trinh theo diém bt ky trong s6 cac diém néu trén, trong d6 & budc (iv),
phén doan nhé SD 4.2 dugc hoa tan trong axeton theo ty 1& khéi luong phan
doan nhd SD 4.2/thé tich axeton la (2-8):100 (mg/ml), tot hon 1a (4-6):100
(mg/ml).

12. Quy trinh theo diém bét ky trong s6 cac diém néu trén, trong d6 & budc (iv),

CH,Cl,-C,HsOH duge bd sung theo ty 1& thé tich 1a 1:2 (ml/ml).
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(el8.550.098

Hinh 1. Sic ky dd HRMS [E*] 16p chit phosphatidylcholin ciia miu hat Swa

(Dalbergia tonkinensis Prain)

R

fuse

Hinh 2. Séc ky d6 phé MS[E"] va MS[E*] ciia dang phén ti PC ¢6 tin hi¢u ion
dwong [M+H]" tai gia tri m/z 758,5691

PC: C42H80N08P (758,5691)

29/35

Hinh 3. Sy phian manh cia ion phin tir PC c6 tin hi¢u ion dwong tai m/z 758,5691
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