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Summary
The mangiferin - phospholipid complex was produced by the solvent evaporation method.
Different mangiferin complexes containing different kinds of phospholipid with variety ratios of
mangiferin and phospholipid were prepared and evaluated the complexation efficiency to choose the
optimized type of phospholipid and the optimized ratio. We also test the impact and choose the
suitable parameters (temperature and time) of the complexing reaction condition. DSC spectroscopy
was used to prove the formation of complex bonds. Results: Among two types of phospholipid
(HSPC and lecithin), using lecithin produced higher complexation efficiency. With the ratio of lecithin
to the MGF is 1:1, the reaction time is 2 hours, the temperature is 60 °C, the complexation efficiency
was the highest, 96.50% + 2.18%. The obtained DSC spectra showed the bond formation between
mangiferin and lecithin in the complex. Conclusion: The study has found the formulation and process

to prepare mangiferin - lecithin at laboratory scale and evaluated some characteristics of it.
Keywords: Mangiferin, phospholipid, HSPC, lecithin, complex.

Dat van dé

Mangiferin la mot polyphenol xanthonoid
dwoc chiét xuat tir nhiéu loai thwc vat, trong d6
c6 cay xoai (Mangifera indica L.,
Anacardiaceae) dwoc trong phd bién & Viét
Nam. Mangiferin c6 tac dung chéng oxy héa va
bdo vé t& bao gan. Ngoai ra mangiferin con co
mot sd tac dung ndi bat khac nhw ha dwong
huyét, ha lipid mau, khang virus, khang té bao
ung thw, diéu hoa mién dich... Hién nay,
mangiferin da dwoc chiét xuét thanh nguyén liéu
lam thubc va tiéu chudn chat lwong cua
mangiferin nguyén liéu da duwgc duwa vao Duwoc
dién Viet Nam [,

Mac du c6 nhiéu tac dung trong diéu tri,
nhwng mangiferin thuéc nhém IV trong hé thdng
phéan loai sinh duwoc hoc, nghia la c6 db tan va
tinh thAm kém, nén khi dung dwdng ubng
mangiferin ¢6 sinh kha dung thap. Do vay, cac
hwéng nghién clru hién nay dang duwoc tién
hanh nham cai thién do tan, tinh thAm va nang
cao sinh kha dung ctia mangiferin, trong d6 cé
cong nghé tao phirc v&i phospholipid gilp cai
thién sinh kha dung clGa cac hoat chat ngudn
gbc thdo dwoc. Hién nay, c6 nhiéu hoat chat tw
thdo dwoc da dwoc bao ché dudi dang phirc
hgp v&i phospholipid nhw curcumin, rutin,
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saponin, quercetin va déu da dwoc chirng minh
kha nang cai thien do tan, tinh thAm va sinh kha
dung 234 po vay chung téi thyc hién nghién
ctu bao ché phirc hop mangiferin-phospholipid.
Théng béo két qua nghién clru xay dwng cong
thire, quy trinh bao ché va danh gia mot sb chi
tiéu chat lwong cha phirc hop mangiferin -
phospholipid.

Nguyén
nghién ctru

Nguyén vat liéu va thiét bi

Nguyén liéu va héa chat

- Mangiferin (MGF) nguyén liéu do Vién
Dwoc liéu cung cép, dat tiéu chuan Dwoc dién
Viet Nam V. Céac loai phospholipid gdm
hydrogenated  soybean  phosphatidylcholin
(HSPC, Trung Qubc), lecithin (Trung Quéc)
dat tiéu chuén co s6.

- Mangiferin chuan 98,3% do Céng ty Sigma
cung cap.

- Cac dung méi va hoa chét khac gém
aceton, dicloromethan, ethanol, methanol, HCI
... d&u dat tiéu chuan dwoc dung hodc tinh khiét

liku va phwong phap

phan tich.

Thiét bj

- May do quang phdé UV-2600 Shimadzu
(Nhat Ban).

- Thiét bi phan tich kich thwéc hat

Mastersizer MS 3000 (Anh).

- Thiét bi phan tich nhiét quét vi sai Setaram
(Phap).

- May cét quay chan khéng Buchi (Thuy Si).
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- May khudy tir gia nhiét Are Velp (Y).

- May ly tam 12 6ng Zenith (Trung Quéc).

- Can phan tich Ohaus c6 dé chinh xac
0,1 mg (My).

- Thiét bi loc hat chan khéng Glassco

(An DO).

Phwong phap nghién ctru

Phwong phap dinh Ilwong MGF

Pinh lvgng MGF bang phuwong phap quang
phd hap thu t& ngoai theo Dwoc dién Viét Nam
V tai bwéc séng 368 nm Y

- Xay dung duong chudn: Pha chinh xéc
day dung dich MGF chuan c6 néng d6 10 —
30 pg/ml trong hdn hop aceton : dung dich HCI
1% ty 18 1:1. Do d6 hép thu cla cac dung dich
trén tai buwéc séng 368 nm. Mau trédng la hén
hop aceton : dung dich HCI 1% ty & 1:1.

- Céch tinh ndng d: Néng d6 MGF clia mau
th&r dwore tinh theo céng thire sau:
Cchua‘m XAthfr

By e
the
Achuﬁn

Trong d6: Cua; Cenuan 1@ néng dé dung dich
thir va dung dich chuén (ug/ml); Awma; Achuén 18 d6
hép thu cda dung dich thir va dung dich chuén.

Phwong phdp bao ché phic hop MGF -
phospholipid

Bao ché phirc hop MGF — phospholipid béng
phuwong phap bbdc hoi dung méi: Can MGF va
phospholipid theo cong thirc khdo sat. Hoa tan
MGF va phospholipid vao dung méi thich hop
trong binh nén. Tién hanh khudy tir & tbc d6 400
v/ph, nhiét d6 25 - 50°C, trong th&i gian 2 - 8 gi¢
thu dwoc dung dich trong suét. Loai dung méi
trong thiét bi cat quay & 60°C, téc do quay 90
vong/phut, théi gian la 2 gid, thu dwoc phirc
hop MGF - phospholipid.

Phwong phap danh gia phic hop MGF -
phospholipid
Xéc dinh hiéu suét tao phirc

Binh lwong MGF toan phan (MGF dang tw do
va MGF trong phirc hop): Can chinh xac mot
lwong phirc hop MGF — phospholipid sao cho khdi
lwong MGF trong phire hop 1a 5 mg. Hoa tan hoan
toan bang hén hop aceton — dung dich HCl 1%
(1:1) vira di 25 ml. Pha loang 10 lan bang hén
hop aceton — dung dich HCI 1% (1:1). Do dé hap
thu cdia dung dich tai bwéc sbng 368 nm.

Binh lwvgng MGF ty do: Can chinh xac mdt
lwong phic hgp MGF - phospholipid sao cho
khéi lwvong MGF trong phirc hop la 25 mg. Hoa
tan vao 500 ml nwéc, khuay 5 gio. Loc qua
mang loc 0,22 pm ldy phan cén. Hoa tan cén
bang hén hop aceton — dung dich HCI 1% (1:1)

vira dd 25 ml. Pha lodng néu can bang hén hop
aceton — dung dich HCI 1% (1:1). Do d6 hép thu
cua dung dich tai bwéc séng 368 nm.

M&u chuén la dung dich MGF trong hén hop
aceton — dung dich HCI 1% (1:1) ¢6 ndng d6 20
ug/ml.

Hiéu suét tao phirc dwgc tinh theo cong
thiec:

H (%) =

My in —
toan phan do x 100

Myoan phan

Trong do: H la hiéu Suét tao phirc; Myan phén
la khéi luong MGF toan phan; My 40 18 khéi
lwvong MGF tw do.

Danh gia kha nédng tao phirc gilta MGF va
phospholipid bdng phén tich nhiét vi sai (DSC)

Puoc thyc hién trén may phéan tich nhiét vi
sai Setaram (Phap) v&i cac diéu kién sau: Nhiét
dd quét tr 25°C dén 300°C, tbc dd gia nhiét
10°C/phut va tbc dd thdi khi 2,5 lit/gic.

Ket qua va ban luan

Xay dwng dwong chuan MGF

Ghi phé dung dich MGF chuén cé ndng do
khoang 20 pg/ml trong hén hop aceton : dung
dich HCI 1% (1:1), dai séng 200 — 400 nm. Phd
dd thu duwoc o6 cac dinh hap thu tring véi 4 cuc
dai dwoc mo ta trong Dwoc dién Viét Nam V,
chuyén luan MGF.

Pha mét day dung dich chudn MGF c6 néng
do trong khoang 10,00 — 30,00 pg/ml. Do d6 hap
thu cta cac dung dich tai bwéc séng 368 nm,
mau trédng la hén hop aceton : dung dich HCI
1% (1:1). M&i mau do 5 1an, 14y két qua trung
binh. Két qua duoc trinh bay trong bang 1 va
hinh 1.

Bang 1. D6 hap thu cua céc dung dich MGF

chuén (n = 5)

Nong d6 MGF ., 150 200 250 300
(yg{ml)

D6 hdp thu _ 0.210 0,346 0434 0,561 0,689
RSD (%) 098 085 076 075 062
0,8

o
0.6 y=0,0235x - 0,0212 .. :
- ’ R?=0,9964 ~.
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Nong d6 dung dich (ug/ml)

Hinh 1. Tuwong quan gitta d6 hép thu va néng do
MGF trong dung dijch
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Két qua & bang 1 va hinh 1 cho théy: Trong
khodng néng dé khao sat, cé sy twong quan
tuyén tinh chat ché gitra d6 hap thu va néng do
MGF trong dung dich v&i hé sb twong quan
R? = 0,9964. Ngoai ra cac gia tri RSD (%) déu
nhd hon 1%. Piéu d6 chirng té phép do c6 do
l&p lai tét. Nnw vay c6 thé si dung phuwong
phap quang phd hép thu t&r ngoai dé dinh lwong
MGF trong cac mau nghién clru tai bwéc séng
368 nm.

Bao ché phirc hop MGF - phospholipid

Anh hwéng cua loai phospholipid

Tién hanh bao ché phic hop MGF -
phospholipid v&i 2 loai phospholipid la HSPC va
lecithin, ¢ dinh ty 18 MGF : phospholipid la 1: 1
va cac diéu kién phan (rng & nhiét do 40°C, thoi
gian 6 gi®, tbc dd khudy 400 vong/phit. Dung
moéi phan ng dwoc lwa chon phu thuée vao do
tan cta phospholipid, v&éi HSPC dung dung moi
la dicloromethan, v&i lecithin dung dung mbi la
methanol. M&i mau I&p lai 5 1an, khdi lwong
MGF can méi lan 1a 0,1 g. Két qua duoc trinh
bay & bang 2.

Bang 2. Két qua khdo sat anh huéng cua loai
phospholipd t6i hiéu suat tao phirc véi MGF

Bang 3. Két qua khdo sat anh hucng cua ty 16
lechithin t&i hiéu suat tao phirc véi MGF (n = 5)
STT Hiéu suét tao phirc

Ty 16 1:1 TVIE 12 Tylé13
1 88,14 74,79 53,31
2 90,91 80,97 53,66
3 83,62 84,45 59,97
4 91,41 82,95 58,98
5 84,91 85,48 54,44

TB*SD 87,80+3,49 81,73+4,23 56,07 £3,15
Két qud & bang 3 cho thay: Ty I& MGF :
lecithin 1a 1:1 cho hiéu suét tao phrc cao nhét
(87,80 = 3,49%). Sau do la ty 1&é 1:2 (81,73
+ 4,23%) va thdp nhét 1a ty 1& 1:3 (56,07 *
5,15%). Do vay, chung t6i lwa chon ty |é MGF :
lecithin 1a 1:1 d& khéo sat anh hudng cla thoi
gian va nhiét do6 dén hiéu suét tao phirc.
Anh hwéng cua thoi gian phéan teng
Tién hanh bao ché phirc MGF - lecithin (ty &
1:1) v&i thoi gian phan trng thay déi 1a 2, 4, 6 va
8 gi®, cb dinh nhiét d6 phan rng & 40°C, tbc d6
khudy 400 vong/phat. Dung méi phan tng la
methanol. M&i th&i gian phan &ng I&p lai 5 1an,
khdi lwong MGF can méi lan la 0,1 g. Két qua
dworc trinh bay & bang 4.
Bang 4. Két qua khao sat anh huéng cda thoi
gian phén tng t6i hiéu suét tao phirc véi MGF

(n=15)
(n = 5) , _ STT Hiéu suét tao phirc
STT Hiéu suat tao phirc 2 gio 4 gio 6 gio 8 gio
Lecithin HSPC 1 97,35 93,66 88,14 78,42
1 88,14 60,39 2 98,17 91,29 90,91 83,78
2 90,91 62,83 3 89,01 88,52 83,62 85,71
3 83,62 59,45 4 88,71 82,68 91,41 87,73
4 91,41 63,85 5 93,73 85,03 84,91 78,03
5 84,91 58,89 TB* 9339+ 8824+ 87,80+ 8273+
TB £ SD 87,80 + 3,49 61,08 +2,16 SD 4,46 4,47 3,49 4,35

Két qué cho thay: Lecithin cho hiéu suét tao
phtrc cao hon HSPC (87,80 + 3,49%, so v&i vOi
61,08 + 2,16%). Do vay, chang téi lwa chon
phopsholipid 13 lecithin d& thwc hién cac nghién
ctru tiép theo.

Anh hwéng caa ty 1é lecithin

Bao ché phtrc hop MGF - lecithin v&i cac ty
& 1:1; 1:2 va 1:3 dé khao sat anh hwéng cla ty
l& lecithin t&i hiéu suét tao phirc. Cé dinh cac
diéu kién phan ng & nhiét d6 40°C, thdi gian
phdn &ng 6 gidr, tbc dd khudy 400 vong/phut.
Dung méi phan &ng la methanol. Méi ty 1& thyc
hién 5 1an, khéi lwgng MGF can méi lan 1a 0,1 g.
Két qué dwoc trinh bay & bang 3.

Két quad & bang 4 cho thdy: Phirc MGF -
lecithin c6 hiéu suat tao phirc cao nhét tai thoi
diém 2 gio. C6 thé thoi gian phan &ng kéo dai
da lam anh huwéng téi d6 6n dinh cla céac
nguyén lieu dwa vao. Tuy nhién can cé cac
nghién clru danh gia thém dé& khang dinh
nguyén nhan nay. Chung t6i Iya chon thoi gian
phan &ng la 2 gio dé thyc hién cac nghién clru
tiép theo.

Anh hwéng cua nhiét d6 phan teng

DPé danh gia anh huéng cla nhiét do phan
&ng, chung t6i cb dinh ty 1& MGF : lecithin va
thoi gian phan (ng theo két qua thu dwoc & trén
va thay dbi nhiét dd phan (ng tir 25 - 50°C. Mbi
nhiét do Iap lai 5 lan, khéi lwgng MGF can méi
lan 12 0,1 g. Két qua dwoc thé hién & bang 5.
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Bang 5. Két qua khao sat anh hucng cta nhiét
dé t&i hiéu suat tao phire véi MGF (n = 5)

Hiéu suét tao phirc

st 25C 30°C 40C 50C
1 98,34 96,41 97,35 91,31
2 95,56 91,86 98,17 96,2
3 99,31 98,51 89,01 87,98
4 94,54 93,65 88,71 93,33
5 94,75 89,58 93,73 88,29

TBx 9650+ 94,00+ 9339+ 9142z

SD 2,18 3,55 4,46 3,47

Két qua & bang 5 cho thdy: Phirc MGF -
lecithin cho hiéu suat cao nhéat 1a 96,50 + 2,18%
khi phdn (rng & diéu kién nhiét dd phong (25°C).
Nhiét d6 tang lam cho hiéu suét gidm xuéng.

T két qua thu dwoc, ching t6i dé& xuat cong
th’'c va quy trinh bao ché phic MGF -
phospholipid & quy mé phong thi nghiém

nhw sau: Can MGF va lecithin v&ity 1€ 1: 1, hoa
tan vao methanol trong binh nén. Khuay ti & toc
do 400 vong/phut, nhiét do 25°C, trong thoi gian
2 gi& thu dwoc dung dich trong subt. Loai dung
moéi trong thiét bi cat quay & 60°C, téc d6 quay
90 vong/phut, thoi gian la 2 gid thu dwoc phic
hop MGF - lecithin.

Mot sé6 diac tinh cha phirc hop MGF -

lecithin bao ché dwoc

Tién hanh bao ché phirc hop MGF - lecithin
véi cong thirc va quy trinh da dwoc Iwa chon &
trén. Phirc hop dwoc danh gia mot sé dac tinh
nhw cdm quan va phan tich nhiét vi sai dé
chirng minh sy tao thanh lién két gira lecithin
va MGF.

- Cam quan: Phirc c6 mau xanh nhat, hoi
nhéo s& dinh tay.

- Phan tich nhiét vi sai (DSC): Két qua duoc
trinh bay & hinh 2.

. (;) C e e

Hinh 2. Phé DSC cua phirc MGF - lecithin (a), MGF (b), lecithin (c)

Két qué & hinh 2 cho thay: Gian d6 nhiét cla
phirc hop MGF - lecithin khéng con thay xuét
hién cac pic thu nhiét cla lecithin (162,6015°C
va 292,5977°C) va MGF (259, 9041°C va
287,8109°C). Thay vao d6 la sy xuét hién cua
cac pic thu nhiét moi & nhiét dé6 133,1064°C va
149,4397 thdp hon cia MGF nguyén liéu
(259,9041°C). Diéu d6 chirng t& sw tao thanh
phtre hop gitra MGF va lecithin.

Két luan

T cac két qua nghién clru, dé tai rat ra mot
sb ké luan sau::

- Coéng thirc bao ché: Lwa chon duoc loai
phospholipid la lecithin v&i ty 16 MGF : lecithin la
1: 1 dé bao ché phirc hop MGF - lecithin.

- Céc thdng sb k¥ thuat clia quéa trinh bao
ché phirc hop MGF - lecithin gém: Thoi gian
phan *ng 2 gi®, nhiét d6 phan wng 25°C va
dung méi phan rng la methanol.

- Hiéu suat tao phrc la 96,50 + 2,18%.
Hinh anh phd DSC cho thay sy tao thanh lién
két gitka MGF va lecithin trong phirc hop.
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