® Nghién ctru - Ky thudt

So b xac dinh ham lwong cac chét c6
trong c6 seo ga

Ap dung phuong phap HPLC d& xay dung
droc dé xac dinh ham lugng mot s6 hop chat
trong mau dugc lidu cd seo ga thu hai tai Ba Vi,
Ha N§i (bang 6).

Bang 6: Két qué xéc dinh ham luong cac chét
nghién ctru trong ¢d seo ga

Ham lwong (mg/100 g dwore ligu)

s PM3  PM12 PM18 PM15 PM9
1 742 450 1930 756 906
2 729 439 1833 783 890
3 752 4,39 1887 762 8,96
4 7,37 441 1889 750 8,92
5 7,35 446 1888 7,47 899

6 7,26 444 1894 763 9,02
Trung binh 7,37 443 18,87 7,60 898

Két luan
Phwong phap HPLC xdy dwng dugc cho

phép ¢6 thé xac dinh dbng thdi ham lugng cla
5 hop chdt co trong cé seo ga va so bd xac
dinh dwoc hdm lwong cla ching trong 100 g
duoc lidu khd la: maltol-3-O-B-D-glucopyranosid
(PM3): 7.4 mg, kaempferitrin (PM9): 9.0 mg;
3,4-dihydroxybenzandehyd (PM12): 44 mg;
kaempferol-3—-O—a-L- rhamnopyranosid—7-
O-p-D—-glucopyranosid (PM15): 7,6 mg va
kaempferol -3~ O—a-L-rhamnopyranosid -7 -0
- [a—D - apiofuranosyl-(1-2)--D-glucopyranosid]
(PM18): 18,9 mg.
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Summary
Natural phospholipids were extracted, purified from fow! eggs and hydrogenated with activated
Nickel Raney. Their chemical structures were determined by LC-MS, GC-MS. The principal phospholipid

ingredient was palmitoy! oleoyl phosphatidylcholin. Home ifi

ions of the obtained phospholipids

were introduced based on USP34-NF 29. Analytical resulls showed the obtained products fit for use as

materials of injectable liposome formulations.

Keywords: Phospholipid, supercritical carbondioxide extraction, liposome.

Dat van dé

Hién nay liposom kich ¢& nano duoc coi &
mét trong nhizng hé van chuyén duoc chit chéng

ung thu dén dich day trién vong. Tuy nhién, tai
Viét Nam chua c6 nhiéu nghién civu va wng dyng
nhém tao ra cac dang thubc iposom trong didu tr.
Mét trong nhikng ly do I nguyén liéu phospholipid
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(PL) dat tiéu chudn ché tao liposom nhap ngoai
rét cao. M&t khac, hién nay trong Duoc dién Vigt
Nam cling chwa cé chuyén lu@n danh gia phan
tich va tiéu chudn hda nguyén liéu PL néi chung
va nguyén liéu PL dung @& tao dang thuéc tiém
liposom néi riéng. Két qua nghién cu treoc da
ap dung phuong phap sl dung CO, & lrang thai
siéu to han dé tach chiét phospholipid tir ngudn
nguyén ligu phd bién nhét 14 ldng @6 tnkng cho
thay phospholipid thu dwgrc cb 86 tinh khiét cao!V,
San pham phospholipid tach chiét dugc cin phai
bén vizng, dat tidu chudn lam nguyén liéu sn xuét
dwgc phdm, dac biét 1a san xuat liposom dang
thudc tiém. Do d6, myc dich cba nghién clru nay
1a phan tich cau truc, hydrogen héa va xay dung
tiéu chudn co s& nguyén liéu PL tach chiét duoc.

Nguyén vat lieu va phwong phap
nghién ciru

Nguyén vat ligu

Phospholipid long 6 trirng 83 dugc tach chiét
vétinh chél. PC-98N, phospholipid lbong dé tn¥ng
do cbng ty Kewpie (Nhat Ban) san xuét. Xdc tac
Nickel-Raney str dung cla Cong ty Yakuri Pure
Chemicals, Nhat Ban. Cac héa chat khac dat tiéu
chudn ding cho phan tich.

Noi nghién ciru

- Phuong phap hydro héa PL duoc tién hanh
lai Vién Cong nghé sinh hoc, Vién Han 1am Khoa
hoc va Céng nghé Viét Nam.

- Xac dinh va phan tich cAu tric cva PL long
d trrng dugre tién hanh tai phong thi nghiém cac
hep chat sinh hoc, Vién Krict, Han Quéc.

- Cac phuong phap xay dyng va danh gia
tiéu chudn co s& cuia PL dwroc tién hanh tai Vién
Kiém nghiém thuéc Trung vong va Bo mon Hoa
sinh-Truong Bai hoc Dugc Ha Nai.

Phwrong phap nghién ciru

Hydro héa phospholipid

Phuong phap hydro hoa PL trirng tham khao
quy trinh hydro hoa thudng ding tai Vign Hoa
hoc Cong nghiép Viét Nam. Phan (rng hydro hoa
PL duoc thyc hién trong thiét bi phan ung cao
ap Par inst. (My) v&i dung tich binh phan ung
3,75 lit. Cho 100 g PL, 1500 mi methanol va 3 g
xuc tac Niken-Raney da hoat hoa vao binh phan
(rng, dudi khdng khi béng khi nito & ap suét 10
- 20 bar khoang 5 - 6 an. Sau d6, dung hydro &
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4p suét 10 - 20 bar Gudi nito ra khoi méi trwang
phan ting 5 - 6 1&n. Nang dan nhiét do va ap suét
clia h¢ 1én 50 °C va 2 bar va gilr khéng ddi trong
qué trinh phan wng. Sau 3 gi®, diéu chinh vé ap
suét thuong, hén hgp san pham duec 1am tanh
va thao ra. Xuc tac dugec loc, tach, tai hoat héa va
dugec sir dyung lai. Dung dich sau phan (rng duoc
cb cht loal dung ma.

Phén tich va bién gial cAu truc cda PL long
do trieng

Phén tich thanh phén acid béo

Tién hanh phan tich thanh phan acid béo cla
PL triing bang phuong phép sac ky khi-khéi pho
(GC-MS) co thye hiégn methyl hoa céc acid béo
theo “chuyén 1uén vé& xac dinh thanh phan acid
béo clia chét béo” clia USP34-NF29.

Phaén tich céu truc phospholipid

Tién hanh xac dinh cAu truc clia cac thanh
phan trong m3u PL bang phuong phap sic ky
16ng-khéi phd (LC-MS). Mau dugc phan tach va
tinh sach bang hé théng séc ky 16ng st dung hé
dung méi pha dong la methanol: nwére. Dung dich
& d4u ra clia may sac ky dwoc dwa vao may khoi
phd va cac phan t duoc ion héa nher ky thuat
ion héa phun swong dién tir (ESI- Electrospray
Ionization). Sau d6, bd phan tich khéi tach cac ion
¢6 tri 6 m/z khac nhau thanh tiing phén riéng biét.
Mau dugc dua vao may khdi phé dé xac dinh khoi
lwong nguyén ¥ ciia chét co trong mau.

Cdc phwong phdp ddnh gia va xay dwng
tiéu chudn co sor caa PL long do trirng

Cac phuong phap xac dinh cac chi sb héa ly
nhu: gioi han kim loai nang, chi sé acid, chi sb
peroxyd, ni doc t6 vi khuan, giéi han nhiém khuan,
ham Iigng nudc, chi sé iod theo USP34-NF29,

Két qua va ban luan

Phan tich va bién gidi cau tric cia PL long
do trieng

Xac dinh thanh phén acid béo trong PL long
dd triing béng phuong phap GC-MS cho thay
trong mau c6 2 acid béo la acid palmitic va acid
oleic (két qua khéng trinh bay trong bai bao nay).
Phén tich m3u PL bang phuong phap LC-MS thu
dugc phd khéi ctia PL (hinh 1). Pic ¢ cudng do
manh nhat ¢6 thdi gian lvu ndm trong khoang
18,0 phut dén 18,5 phut.
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Hinh 1: Hinh anh LC-MS cta PL trirng

Phan tich hinh anh trén phd khéi cia pic ¢
cudng dd manh nhét, phat hién v tri ndy ¢6 3 pic

v6i thoi gian ey IAn It 1a 18,168 pht, 18,222
phut va 18,327 phut (hinh 2).

Hinh 2: Hinh anh LC-MS ¢ vj trf pic c6 cuong dé manh nhét

Phan tich phd khéi clia céc ion (ng véi ca
3 pic trén cho thdy khéi luong phan t& ctia cac
manh ion nay 13 nhw nhau va (ng véi ion c6 cong
thire phan t ta C,H,, NO Na* (khéi lugng phan
tir 1a 782,5525). Tai thoi gian lwu 18,327 phit, co
1 pic clia ion ¢6 khéi lugng phan tir 14 723,4907.
Nhw véy, manh ion cho pic chinh da bj ¢t 6i manh
€6 khdi legng phan i 18 59,07, ¢ cang thirc
phan tt 14 C,H,N". Pic cé cwng dd manh nhét
14 manh ion c6 khéi lvgng phan tir 13 599,4095
va (ng voi cdng thire phan tr la C, H,O,Na",
Manh ion da bj cat ra khdi ion phat hign trong phd
khéi c6 khdi lugng phan w14 184,07 va tuong

&ng véi gbc chotin (C;H ({NO,P"). Nhw vy, thanh
phan cho pic 6 cwdng A9 manh nhat trén khéi
phd la phosphatidylcholin.

Mit khéc, phdi hop voi két qua phan tich tir
GC-MS cho thdy thanh phan acid béo trong mau
PL trirng gdm acid palmitic va acid oleic nén manh
ion C,,H,,0,Na* ¢4 ciu tao nhu mé ta & hinh 3. Do
d6, xéac djnh dwoc thanh phan phosphatidylcholin
trong mAu PL tring khi chwa hydro héa |2 palmitoyl
oleoyl phosphatidylcholin, cé cau tao dwoc trinh
bay trong hinh 3. Két qua nay ciing phi hp véi
két qua nghién ciru trede 36 B9,

Hinh 3: Céng thirc céu tao coa palmitoy! oleoy! phosphatidyicholin
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Trong céng thirc cia palmitoyl oleoyl
phosphatidylcholin, ¢6 1 néi 81 & vj trl C9 clia
mach carbon lam cho PL trieng rét dé bj oxy hoa.
Do d6, nguyén liéu PL duoc tiép tyc hydro hoa
nham tang tinh bén cho san phim. San phdm
duwc phan tich danh gia théng qua chi b iod, két
qua chi sb iod do dwoc la 4,82 (bang 3). Chi s6
10d cta PL trrng thap ching té higu suét cla qua
trinh hydro hoa rét cao vi qua trinh hydro héa coi
nhur xdy ra hoan toan néu chi sb iod khéng lon
hon 268, Mt khéc, gia trj peroxyd do dwoc bling
0 (bang 3), khang dinh vai trd ctia qua trinh hydro
héa trong viéc tang tinh én dinh clia PL.

Xay dgng tiéu chun co s& cua nguyén
lid¢u PL ldng dé trirng 13m nguyén liéu ché tao
thudc tiém dang liposom

Hién nay, duy nh4t USP 34-NF29 c6 chuyén
luan phan tich v& PL trng ding cho san xuét
dwec pham. Tuy nhién, 88 ong dyng PL tring
chiét tach dwoc d& lam nguyén ligu san xuat
thudc tiém dang liposom doi héi nguyén liéu PL

phai @ap (ng yéu clu vira 1a nguyén liéu dung
cho san xuét dwoc pham, vira la nguyén ligu san
xuét thubc tiém va nguyén liéu san xuét dang
thubc liposom. Do @6, ching t6i xay dyng yéu
clu @6i vén cac chi tiéu nay trong tiéu chuén co
s& cao hon USP34-NF29. Mat khac, qua tham
khao cac chi tiéu ctia mét sd nguyén liéu PL
dung tao liposom ¢6 sdn trén thj tredng, chung
16i xay dung tiéu chuan co s& cho PL tring tam
nguyén liéu san xudt fiposom dang thudc (iém
(bang 2). Qua cac chi tiéu cdng b cla cac san
phdm nguyén liéu PL dung cho tao liposom dang
c6 s&n trén thi treéng, hau hét cac nguyén ligu
nay céng bd ham lvgng PL cao trén 90%. Tuy
nhién, ching t6i chwa tim théy tai lieu cong bé
nao quy dinh chinh xac thanh phan phosphatidyl
cholin (PC) phai dat 1a bao nhiéu. Ham lwgng PC
trong nguyén ligu dung d& ché tao liposom trén
thj treong thwong cao hon 90% dé cac tiéu phan
liposom tao thanh sé& c6 dé &n dinh va khé nang
bao g6i duorc chat cao.

Bang 2: Tiéu chuén co s& cua phospholipid trimg

Yéu céu cia PL
chiét xut dwec

Chi tiéu Yéu ciu qui djnh

trong USP34-NF29

Phwong phdp

Thanh phan  Khéng qua 3% LPC - Khéng thép hon 90% PC Theo chuyén fuan néng vé
PL

- Khéng qua 3% LPC phospholipid tnimg cta
USP34-NF29
Tap hiru co Khong qua 7% Khang qua 7% Theo chuyén jun néng vé

phospholipid trirng cta
USP34-NF29

khong phai PL

Khoéng qua 10 ppm Xac dinh giéi han kim foal ndng

<231>, phwong phap I,

Kim loai ndng  Khong qué 10 ppm

USP34-NF29
Chisbacid  Khdng qua 20,0 Khong qua 9,0 Phy lyc chi sd acid <401>,
USP34-NF29
Chisé Khéng qué 3,0 Khdng qué 1,0 Phu lyc chi sé peroxid <401>,
pearoxyd USP34-NF29
Noi doc to Khéng qua 6 USP Endotoxin Units/g  Khong ion hon 6 Endoloxin Units/g Xac dinh noi doc th <85>,
vi khuan USP34-NF29
Gitr han Téng s vi sinh vat dém duoe khong  Tdng s6 i sinh vat dém dugc khong  X4c dinh gioi han nhiém khuan

nhim khudn qua 100 ctulg, khéng c6 Salmonella  qué 10 cfu/g, khdng c6 Salmonella
va Escherichia coli va Eschenchia coli

<B1> va cac vi sinh vat <62>,
USP34-NF29

Hamlugng  Khéng qua 6,0% Khéng qua 6,0% Xac dinh ham &m <921> phuong
nwoc phép I, USP34-NF29
Khéng quy dinh trong chuyén Khéng qua 5,0 Xac dinh chi s6 iod, phuong
luan phap 1, USP34-NF29

Chi sb 10d
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Tiép theo, ching téi tién hanh phan tich
song song trong cung diéu kién mot sé chi
tieu hoéa ly da néu trong tieu chudn co s&
chia méu nguyén liéu PL thu dugc cia nghién

ciru ndy so sanh véi mau nguyén ligu PL (PC-
98N) dang c6 san trén thi trrong dwere ding cho
ca ché tao liposom. Két qua duoc trinh bay &
béng 3.

Bang 3: Phan tich so sanh PL trimg chiét xudt dupc va PL c6 sdn trén thj triong (PC-98N)

Két qua phén tich

N 3 "
Tiéu chi Yéu cau chigl;gzngwc PC-98N
Phosphatidyl cholin Khéng thép hon 90% 92,57% 99,0%
LPC Khong qua 3% 0% 0.1%
Tap hru co khdng phai PL Khéng qué 7% 1.30 % 03%
Kim loai ndng Khong qua 10 ppm DPat Pat
Chi sb acid Khéng qua 9 8,40 0,09
Chi s6 peroxyd Khong qua 1 0 meg/kg 0 meg/kg
NI 96 t6 vi khudn khang lén hon 6 Endotoxin Units/g Dat Dat
Cormonrhim e OB ool R oy oa
Ham luvong nwéc Khéng qua 6,0% 5,85 % 25%
Chi sb 10d Khéng qué 5,0 4,82 61

Hai nguyén ligu PL tring déu co do tinh khiét
cao vai ti [é PC I&n hon 90% (PC-98N ¢6 ti 1é
PC I6n hon). PL tnrng clia dé tai dat cac chi tiéu
clia tiéu chuln co s& da xay dung. LPC la sén
pham khi PC bj thiy phan sé& loai bd mot gbc
acyl. Day la thanh phan khong mong mubn trong
PL do LPC c6 ddc tinh va lam gidm sy én djnh
clia liposom tao thanh, Trong thanh phén cua PL
tréeng, USP34-NF29 yéu cau khong 1én hon 3%
LPC, m&u PL trirng trong nghién ctru ndy khdng
tim thdy c6 LPC. Két qua bang 3 cho thdy PC-
98N khong dat chi tiéu vé chi sb iod cua tiéu
chuén co s& do dang nguyén liéu nay chwa dugc
hydro héa. M&u PL tnkng cua @& tai (da hydro
hoéa) co chi s6 iod thap hon hdn so véi mau PC-
98N (chua hydro héa) cho thiy vai tro cla qua
trinh hydro héa, Mau PL chwa hydro héa cé mirc
dé khdng bio hda cao. Két qua nay phu hep voi
nghién cu cba Luz E. Palacios va cang sy @,

Viéc so sanh PL clia dé tai voi PC-98N dya
trén céc tidu chi cia tiéu chudn co s& cho thay
chét Ivgng cua PL trong dé tai thu dwoc hoan
toan co thé ’ng dung 1am nguyén liéu san xuét
liposom dang tiém. Theo sy hidu biét cia tac
gia, day la céng Irinh nghién clru dau tién tai Viét
Nam da tiéu chudn hoa phospholipid phit hop 1am
nguyeén lidu san xuét liposom dang thuéc tiém.

Két luan

Trong nghién clru ndy, chang téi 83 dua ra
duoc quy trinh hydro héa PL, phan tich dwgc
chu truc cua PL trieng khi chwa hydro hoa chira
¢cht yéu 1a palmitoyl oleoyl phosphatidylcholin.
Nghién ciru ciing da xay dyng tiéu chun co s&
cho PL dap ng lam nguyén lidu san xuét thubc
tiém dang liposom.
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