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NGHIEN CUU BAO CHE BOT PHYTOSOME SILYBIN
BANG PHUONG PHAP PHUN SAY
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Mouc tiéu: Xay dung quy trinh phun siy tao bot phytosome silybin tir hdn dich
nano phytosome. Phwong phdp nghién ciru: Phun siy tao bot cao kho bang thiét
bi phun sdy ly tim LPG-5 tir hdn dich nano phytosome silybin. P4nh gid anh
huong cua cdc yéu té dén qud trinh phun siy gom: Loai td duoc (maltodextrin,
Aerosil), ty 18 ta dugc/chit rin (TD/CR), nhiét do phun sdy va tc do cép dich.
Két qua: Lya chon dugc thong sd quy trinh phun sy thich hop: T4 duoc hd trg
phun say: MD/AE (80/20); ty 18 td dugc/chét ran: 0,5/1; nhiét do khi dau vao:
140°C; toc d6 cap dich: 10 mL/phut. Bot phytosome silybin phun sdy (cong thirc
M7) c6 d6 am 1a 3,46 + 0,1%, khéi lugng riéng 0,416 + 0,02 g/mL, chi s6 nén
19,33 + 0,83% ham luong silybin toan phan 1a 13,97 + 0,46%, ham lugng
silybin dang phytosome 1a 12,82 + 0,27%. Két lugn: Xay dung thanh cong quy
trinh tao bot phytosome silybin bang phuong phap phun siy dé tng dung vao céc

dang thudc ran ding duong udng.

Twr khoéa: Phytosome silybin; Phun séy; Maltodextrin; Aerosil.

RESEARCH ON THE MANUFACTURE OF PHYTOSOME SILYBIN
POWDER USING THE SPRAY DRYING METHOD

Abstract

Objectives: To investigate factors affecting the process of manufacturing
phytosome silybin powder from nano phytosome silybin suspension by
centrifugal spray drying to improve the stability and dissolution of nano
phytosome silybin. Methods: Spray drying to manufacture dry powder by LPG-5
equipment from nano phytosome silybin suspension. Investigate the influencing
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factors of the spray drying process, including the type of excipients
(maltodextrin, aerosil), excipient/material ratio, inlet gas temperature, and spray
speed. Results: The parameters of the spray drying phase include: Aid
excipients: MD/AE (80/20); excipients/material ratio: 0.5/1; inlet air temperature:
140°C; fluid delivery rate: 10 mL/min. The phytosome silybin powder (M7)
having moisture was 3.46 + 0.1%, apparent density was 0.416 + 0.02 g/mL,
Carr’s index was 19.33 + 0.83%, the total silybin content was 13.97 + 0.46%,
phytosomal silybin content was 12.82 + 0.27%. Conclusion: A process of

manufacturing phytosome silybin powder using spray drying method has been

developed for the application of solid oral dosage forms.

Keywords: Phytosome silybin; Spray drying; Maltodextrin; Aerosil.

PAT VAN PE

Phytosome dugc xem la budc dot
phd trong viéc Ung dung céc
phospholipid vao diéu tri 1am sang [1].
Trong phytosome ¢6 su hinh thanh lién
két giira hoat chat va phospholipid (Ia
mot chit ludng cuc); tir d6, gidp cai
thién viéc van chuyén hoat chét qua
mang t& bao ctia duong tiéu héa [1]. O
nuée ta, nghién ctru bao ché cong nghé
phytosome moi chi bat du trong vai
nam gén day [2]; dac biét, chua cé
nghién ctu bao ché vé phytosome
silybin do cdc thanh phdm phytosome
silybin déu phai nhdp ngoai v&i gia
thanh cao. Hién nay, cic nha khoa hoc
tai Hoc vién Quén y da bao ché thanh
cong dang hén dich nano phytosome
silybin; tuy nhién, dé c6 thé (mg dung
rong rdi vao cdc dang bao ché ran ding
theo duong udng nhu cém, bot, vién
nén, vién nang, ... thi viéc chuyén sang

dang bot kho 1a diéu can thiét. Do vay
nghién ciru nay duogc tién hanh nham:
Bao ché bét phytosome silybin tir hon
dich nano phytosome silybin bang
phirong phdp phun sdy.

POI TUONG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciru

* Nguyén liéu nghién cuu: Silybin
95%, phosphatidyl choline 90%,
Maltodextrin (MD), Aerosil (AE) dat
tiéu chudn nha san xuét (Trung Quéc).

* Héa chdt, dung moi nghién ciru:
Ethanol tuy¢t ddi (EtOH,), Tetra
hydrofuran (THF), nudc cét.

* Thiét bi nghién ciru: Mdy phun
sdy ly tim LPG-5, H¢ théng sic ky
long hi€u nang cao Waters e2695
Binary HPLC pump, Waters PDA2998
detector UV/Vis, cot Luna (250 x
4,6mm; Spum)
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2. Phwong phap nghién ciru

* Nghién ciru bao ché bét phytosome
silybin bang phwong phdp phun sdy:
Tién hanh chuin bi mau phirc hop Si-
PC theo phuong phip cua Diang
Truong Giang va CS [3] vo1 9,0g
silybin 95% va 27,0g PC90% hoa tan
trong 1.800mL hén hop dung moi
EtOH:THF (97:3). Két thic phan
mg, ¢6 bdc hoi dung méi thu mang
film mong va phdi tron lic déu véi
288mL nudc cat. Tién hanh lam giam
va dong nhat kich thudc tiéu phan
(KTTP) bang dau do siéu am véi cong
suat 720W trong thoi gian 1a 10 phit.
Phdi tron céc td duge vao hdn dich,
khudy déu sau d6 tién hanh phun siy
tao bot trén mdy phun sy ly tim LPG-
5. Céc yéu té khao st gdm:

- Loai td dugc phun sdy: Phun siy
vO1 cac ta duoc 1la Maltodextrin (MD),
Aerosil (AE), MD/AE (80:20), MD/AE
(60:40), MD/AE (40:60), so sanh véi
mau khong diing t4 duoc.

- Ty 18 t4 duoc phun sdy: Phun sy
Vi cdc ty 18 td duoc so voi lugng chét
ran trong hon dich (TD/CR) la 1:1;
0,5:1; 0,4:1; 0,2:1.

- Hiéu suat phun sdy (Hps):

- Nhiét do phun sdy va téc do cip
dich: Phun sdy ¢ céc nhiét do 1a 120,
140 va 160°C; toc do cip dich twong
ung la 5, 10 va 15 mL/phut.

* Chi tiéu ddnh gid:

- Ham lugng silybin dang phytosome
(HL Sipy): Can mot Iugng bot phytosome
(twrong duong khoang 0,1g silybin toan
phan) vao binh nén ndt mai, thém
15mL CHCls, lac trén mdy lac tron véi
téc do 200 vong/phiit trong 10 phiit, rdi
chuyén dich vao binh dinh muc 25mL,
bo sung CHCI; vura du dén vach, lic
déu. Loc dich trén qua mang loc
0,22um. Sau d6, hit chinh x4dc 5,0mL
dich loc r6i pha lodng bang MeOH téi
noéng do can thiét (ndm trong khoang
nong do tuyén tinh). Loc qua mang
0,45um va dinh lugong béng HPLC [4].

- Ham lugng silybin toan phan
(HL Siyp): Hoa tan mot luong bot
phytosome (tuong duong khoang 0,1g
silybin toan phan) trong MeOH, pha
loang dén ndéng do thich hop (nam
trong khoang nong do tuyén tinh). Loc
qua mang 0,45um va dinh lugng bang
HPLC véi céc diéu kién tuong tu [4].

- b6 4m: Duoc dién Viét Nam V,
PL 9.6 (1g, & 105°C trong 4 gio) [5].

KL b6t khd thu duogc

Hps (%) =

- Hiéu suét thu hdi hoat chit (Hth):

KL chat ran trong dung dich phun say

x 100

HL silybin toan phan trong bot phun sy

Hi, (%) =
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- Khéi lugng riéng biéu kién
(KLRy) va chi s nén cua bot (CI):
Theo Dugc dién Viét Nam V, PL 6.13
[5]. Can mot lugng bot (m) cho vao
ong dong hinh try, xdc dinh thé tich
khdi bot ban dau (V,). Sau dé, g0 6ng
dong dén khi thé tich khdi bot khong
thay doi (Vy).

+ Khoi lugng riéng biéu kién duoc
tinh theo cong thuc: KLRy, = m/V¢

+ Chi sb nén cua bot duoc tinh theo
cong thuec:

Vo - Vi

CI (%) = x 100

Vi

- Pic tinh tron chdy cua khéi bot
duoc xac dinh nhu sau [6]:

Chi s nén CI < 10%: Rét tét; 11 -
15%: Tét; 16 - 20%: Kha tét; 21 -
25%: Binh thuong; 26 - 31%: Kém; 32
- 37%: Rt kém; > 38%: Cuc ki kém.

- D¢ tan cua silybin trong nudc (BT
Si/mude):
phytosome silybin vao binh nén nut

Can mdét lugng du bot

mai, thém 10mL nuéc cat va lic & tde
do 200 vong/phit ¢ 25°C trong 48 gio.
Sau khi ly tam & 4.000 vong/phtit trong
15 phat, tién hanh hit 16p dich phia
trén va loc qua mang 0,2um, pha loang
béng methanol (néu can) dé dinh luong
bang HPLC [4].

- B3 hoa tan cua silybin: Can mdt
lugng mau khod (twong duong 100mg
silybin) cho vao trong cbc chira moi

truong tho do hoa tan. Nhi¢t do mdi
truong: 37 £0,5°C [7].

+ Mbi truong (MT) thir gdbm: MT
pH 1,2: 900mL dung dich acid HCI
(théem 0,5% Tween 80). MT pH 6,8:
900mL dung dich dém phosphat (thém
0,5% Tween 80).

+ Pdnh gid trén thiét bi kiéu cénh
khuay véi toc do 100 vong/phit. Tién
hanh lay 10mL dung dich thir ¢ cic
thoi diém 10, 30, 60, 120, 180, 240
phit va ly tim véi téc do 10.000
vong/phit trong 5 phidt. Thu 1ay phan
dich trong loc qua mang 0,2um va dinh
lvong ham luong silybin bang HPLC
[4]. LAy 10mL méi trudng thir, cho vao
6ng ly tim (chtra phan cin sau ly tim),
lac déu, sau do6 bd sung vao coc thur do
hoa tan.

- Hinh théi cdu tric tiéu phan: Mau
silybin nguyén liéu, MD, AE danh gia
anh SEM. Mau bot
phytosome phun siy dwoc danh gid
trén hinh anh SEM va TEM. Dé chup
TEM tién hanh phan tin déu bot
phytosome trong nudc cat (ty 1¢
nuéc/CR = 10:1) trong 5 phiit. Tiép tuc
ly tim & toc d6 10.000 vong/phit thu
lay phan can. Rtra cin 3 lan bang nude

trén hinh

cat va phan tan déu trd lai nudc cit
(ty 1¢ nuoc/CR = 20:1) trong 5 phiit.
Sau d6 loc qua gidy loc 3um, thu liy
phan dich.
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KET QUA NGHIEN CUU

1. Anh huéng cia loai ta dwoc hd trg phun siy

Tién hanh phun sdy v&i nhiét do phun siy 140°C, téc do cap dich 10 mL/phiit,

ty 16 TD/CR 1a 0,5:1. Khao st phun sdy véi cdc mau khong sir dung té duoc
(M1) va ¢6 str dung td dugc (M2 - M7). Két qua dugc trinh bay trong bang 1 va

hinh 1.

Bang 1. Anh huong loai ta duoc dén dic tinh cua bot phytosome silybin (n = 3).

Chi tiéeu M1 M2 M3 M4 M5 Mé6 M7
MD/AE MD/AE MD/AE MD/AE
Ta duoc - AE MD
20/80 40/60 60/40 80/20
N2 2,83 + 363 3,03+ 337+ 342+ 346+
bo am (%) -
0,07 0,10 0,11 0,09 0,11 0,10
KLR 0,225+ 0403+ 0,352+ 0,368+ 0,378+ 0416+
(g/mL) 0,010 0,018 0,022 0,020 0,021 0,020
C1 (%) 1427+ 38,67+ 16,00+ 18,13+ 19,07+ 19,33+
’ 0,46 1,40 0,80 0,61 1,01 0,83
H. (%) 82,12+ 73,61+ 8238+ 80,05+ 81,75+ 82,20+
ps 17 2,65 3,09 3,21 2,61 2,89 2,70
H, (%) 9541+ 94,09+ 93,76+ 92,65+ 91,05+ 93,80+
7 3,10 443 3,25 3,90 2,35 3,41
1521+ 14,02+ 1381+ 13,74+ 1327+ 13,97+
HL Siy, (%) -
0,29 0,87 0,60 0,70 0,52 0,46
HL Sip, 13,71+ 12,70+ 1281+ 1244+ 1252+ 12,82+
(%) 0,37 0,14 0,47 0,46 0,50 0,27
DT Si/nudce 268,66 £ 622,58 360,34 397,86 440,40 592,41
(ug/mL) 14,87 +£33,56 +40,90 +£37,82 +£38,51 +£2949
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Mau M1 (khong sir dung t4 duoc) thi mau bi bét dinh trén thanh budng phun.
Khi bd sung céc ta duge thi déu tao thanh san pham kho, mau tring nga, do am
< 5% (Hinh 1). Khi lugng riéng (KLR) clia cic mau co ban 1a thap, trong d6
mau M2 (st dung AE) 1a thdp nhat. Do tron chay cua khdi bot duoc cai thién khi
ty 16 AE ting dan thong qua viéc 1am giam chi s6 CI (mAu M2 bt tron chay tt,
mau M3 12 kém tron chay). Hiéu suat phun sdy & mau M3 (ding MD) Ia thip
nhét, cdc mau con lai 12 kha twong dong. Ham lugng silybin dang phytosome va
toan phan cao nhit & mau M2 (diing AE), cic mau con lai it ¢6 su khéc biét. Khi
tang ty 1&6 MD thi do tan cua silybin trong nudc c¢é xu huéng ting 1én. Mau M3
tuy c6 do tan silybin trong nudc cao nhung hiéu sudt phun say thap trong khi
mau M7 ¢6 d6 tan cia silybin trong nuéc va hiéu suat phun sdy cao, KLRy, > 0,4
g/mL. Do d6, ta dugc MD/AE (80/20) dugc lua chon cho cac khao sat tiép theo.

Hinh 1. Anh bdt phun sdy cic mau M2, M3, M4, M5, M6, M7.

2. Anh hwéng ciia ty 1¢ ta dwgc hd tre phun siy

Tién hanh phun sdy tao bot phytosome silybin véi cic diéu kién nhu & cong
thirc M7 nhung véi ty 1¢ TD/CR lan Iwot l1a 1:1; 0,5:1; 0,4:1; 0,2:1. Két qua duogc
trinh bay trong bang 2 va hinh 2.
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Bang 2. Anh huong cua ty 18 ta duge dén dic tinh ciia bot phytosome silybin

(n=23).

Chi tiéu M8 M7 M9 M10
Ty 1¢ TD/CR 1:1 0,5:1 0,4:1 0,2:1
Do am (%) 343+0,16 346+0,10 3,70+£0,14 4,18+0,12
KLR (g/mL) 0,428 £0,025 0,416 £0,020 0,394 +£0,018 0,291 +0,014
CI (%) 18,27+£0,61 1933+0,83 2027+1,22 30,67 +1,15
H,s (%) 83,17+3,09 82,20+2,70 81,65+3,00 68,59+2,12
Hy, (%) 93,29 +£333  93,80+341 94,05+3,10 93,70+2,92
HL Sig, (%) 10,01 £0,29 1397+0,46 14,11+0,47 16,83 +0,44
HL Sipy (%) 9,00+0,18 12,82+0,27 13,21+0,32 15,45 +0,38
2; /iﬁl;l ge 659,02 +£39,56 592,41 +£29,49 497,46 £26,20 387,39 +39,01

M8 M7

MY NG

Hinh 2. Anh bt phun sdy cdc mau M7, M8, M9, M10.

Khi phun sdy ¢ céc ty 1& td duoc
khac nhau thi déu tao thanh dang bot c6
ham lugng am thap (< 5%), nhung néu
ty 16 td dugc thap qué thi bot c6 mau
vang, bi von lai va lam giam khéa ning
tron chay (M10). Xu hudng d6 am giam
xudng va khéi luong riéng, hiéu suét
phun sdy, do hoa tan cua silybin trong
nude tang l1én khi tang ty 1€ TD/CR.
Tuy nhién, néu thém nhiéu t4 duoc s€

264

lam giam dang ké ham lugng silybin
trong san phdm nhung hiéu sut thu hdi
silybin gan nhu khong doi, ching to ty
1¢ ta duoc it anh huong dén d6 on dinh
cua hoat chit. Do d6, dé dam bao san
phim c6 ham luong hoat chét, do hoa
tan trong nudc cao, cdc chi s co ly
thich hop thi cdng thttc M7 (TD/CR la
0,5/1) la phu hop nhét nén duoc lua
chon cho céc khao st tiép theo.
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3. Anh hwéng ciia nhiét dd phun siy vao va toc do cap dich

Tién hanh phun sdy tao bot phytosome silybin véi cic diéu kién nhu & cong
thirc M7 nhung véi nhiét d6 phun sdy va tdc do cap dich 1an lugt 1a 120, 140,
160°C va 5, 10, 15 mL/pht. Két qua thé hién ¢ bang 3.

Bang 3. Anh hudng cia nhiét do phun séy va toe do cép dich dén céc dic tinh

cua bot phytosome silybin (n = 3).

Chi tiéu M11 M12 M13 M4 M7 M15 M16 M17 M18
Nhiét do
phun sy 120 120 120 140 140 140 160 160 160
(°O)
Téc do cép
dich 5 10 15 5 10 15 5 10 15
(mL/phut)
o &m (%) 427+ 739+ 337+ 346+ 7,03+ 339+ 336+ 389+
. v 0,13 0,10 0,11 0,10 0,11 0,17 0,14 0,16
KLR 0,419+ 0432+ 0,395+ 0,416+ 0,493+ 0392+ 0,394+ 0407+
(g/mL) 0,021 0,020 0,020 0,020 0,017 0,019 0,023 0,022
CL%) 19,20+ 18,93+ 20,53+ 19,33+ 19,07+ 20,13+ 20,40+ 1947+
? 0,80 0,61 0,92 0,83 0,83 0,61 0,69 0,46
H. (%) 7983+ 76,04 + 81,84+ 8220+ 78,03+ 80,16+ 80,03+ 80,02+
ps L7 1,68 2,25 1,96 2,70 2,66 2,62 2,97 2,26
H,(%) 91,91+ 88,19+ 92,59+ 93,80+ 88,61+ 91,04+ 8954+ 8829+
w7 3,97 2,48 3,68 3,41 2,40 4,07 4,17 2,49
) 13,79+ 13,31+ 13,96+ 13,97+ 1336+ 13,65+ 1341+ 1320+
HL Siy, (%) -
0,41 0,52 0,43 0,46 0,44 0,58 0,69 0,45
HL Sipny 12,56+ 12,20+ 12,83+ 12,82+ 1227+ 12,67+ 1246+ 1234+
(%) 0,30 0,76 0,33 0,27 0,55 0,53 0,52 0,35
BT Simudc 577,67+ 573,16 + 596,77 £ 592,41+ 575,62+ 594,51 + 588,14 + 587,02 +
(ug/mL) 39,53 29,53 26,71 29,49 28,98 24,61 31,61 31,80

O nhiét d6 120°C, toc do 15 mL/phut
¢0 hién tuong bot dinh bét trong buéng
phun, & tbc do 10 mL/phit bot c6 do
am cao (> 5%) va hiéu suét phun séy
thp, néu & toc d6 thip (5 mL/phiit) s&

tén thoi gian. Khi phun siy & 160°C
thi bot thu dugc déu c6 do 4m thap, tuy
nhién ham luong va hiéu suét thu hoi
silybin c6 xu hudng giam nhe khi tang
téc d6 cap dich. Khi phun siy & nhiét
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d6 140°C bot thu dwoc ciing ¢ chat * Tom tdt thong sé quy trinh bao
luong tuong dong, riéng & tdc dd  ché bét phytosome silybin bang phirong
15 mL/phit thi bot c6 d am cao (> phdp phun sdy:

5%), hi¢u suat phun sdy va hiéu sudt T4 dugc hd tro phun siy: MD/AE
thu hoi hoat chat thap hon. B9 hoa tan (80/20).

01~1a s11},lb1n o (A:ac cong thirc kh/ao §2A1t “Ty 18 t4 duoc/chit rén: 0,5:1
cling c6 dao dong nhung sy khic biét ] ,

la khong nhidu. Tir cdc két qua tren - Npi¢tdo phun say: 140°C,

cho thdy & diéu kién nhiét do 140°C, - Toc dg cap dich: 10 mL/phuit.
toc d6 10 mL/phit (M7) 1a phit hop nht. - Ap suét khi dau phun: 0,2 Mpa.

4. Panh gia d6 hoa tan ciia bt phytosome silybin bao ché bing phwong
phép phun siy va ¢6 béc hoi dung méi

Tién hanh dénh gid do hoa tan cta bot phytosome silybin bao ché theo phuong
phap phun say (theo diéu kién & cong thirc M7) va c6 bdc hoi dung moi dudi dp
sut giam. Két qua dugc thé hién ¢ hinh 3.
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Hinh 3. D6 thi biéu dién do hoa tan ctia bot phytosome silybin bao ché
bang phuong phéap phun siy va c¢6 bdc hoi dung moi
trong moi truong pH 1,2 va pH 6,8.

Do hoa tan ciia silybin & mau bot phytosome thu duge bang phuong phép
phun sdy cao hon hin so véi mau lam kho bang bdc hoi dung méi. Trong moi
truong pH 6,8, phan trim silybin hoa tan trong mau bot phun sy da dat 94,0%
sau 60 phiit gan twong duong véi mau bot thu duoc bang bdc hoi dung moi
(96,50%) & thoi diém 240 phiit.
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5. Két qua danh gia hinh thai bt phytosome silybin
Dénh gid hinh thai bot bang chup SEM, TEM ciia mau bot phun sdy theo diéu
kién cong thirc M7. Két qua dugc thé hién ¢ hinh 4.

| }Ie
HE
[ ‘
i

i
.

Hinh 4. (a) Hinh anh SEM cua silybin nguyén liéu; (b) Bot phytosme silybin;
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(c) Maltodextrin; (d) Aerosil; (¢) Chup TEM cua bot phytosome silybin.

Két qua chup SEM cho thdy silybin nguyén liéu dang manh tinh thé, MD c6
dang hinh cau kich thudc khong déu, AE c6 kich thudc nhéd (c& nanomet). Sau
khi phun sy tao thanh tiéu phan phytosome silybin c¢6 dang hinh cu, kich thudc
khoang vai chuc micromet, bé mat nhin. Trén hinh anh TEM cho thay bot
phytosome phun sdy sau khi phan tin vio nudc cho dang hinh cau, kich thudc

c0 nanomet.

BAN LUAN

Cé4c dang phytosome thuong chua
céc phospholipid khéng bén & diéu kién
nhi¢t do cao trong thoi gian dai. Trong
khi d6 phun siy 1a qud trinh sdy kho
nhanh do sy hinh thanh cic giot c6
dién tich bé mat 16n sau giai doan vi
tiéu phan héa, 1am mé rong dién tich

tiép xtc véi nhiét [8, 9]. Do vay, phuong
phép phun sy 12 phuong phdp tao bot
phtu hop vdi dang phytosome. Bén canh
do, viéc chuyén truc tiép tor dang dich
sang dang bot cling s€ gitip lam gidm
su hu hao, nang cao chat luong cua
nguyén li¢u khi so sidnh v&i phuong
phép cd bdc hoi két hop véi nghién.
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Thanh phan phosphatidyl cholin
trong phytosome dugc biét dén 13 mot
phospholipid c6 ty trong nhe, tinh bam
dinh cao; vi vay, viéc st dung thém ta
dugc hd trg trong qua trinh phun siy 12
can thiét. Maltodextrin duoc biét dén
l1a tad dugc phu hgp trong phuong phéap
phun siy tao bot nhim giam sy bam
dinh, cling nhu lam tang ty trong cua
khéi bot [9, 10]. Két qua nghién ctru
cling cho thay MD da gitp ting bé mat
tiép xdc cua cdc tiéu bot phytosome
silybin v61 cac dung méi [11, 12]; tur
do, gidip cai thi¢n do tan cua silybin
trong nudc. St dung két hop AE voi
MD s& han ché dugc nhuoc diém dé
hidt 4m ciia MD, dong thoi s& cai thién
dugc do tron chay cua khéi bot.

Thong sb nhiét dd phun say 120°C,
téc do cap dich thap (5 mL/phiit) c6 su
két dinh bot trong budng phun. Ly do
viéc cung cap nhiét khong du dé tich
am ra khoi khbi bot. Két qua nghién
ctru ciing khd twong dong voi nghién
ctru ciia Yu va CS (2007) vé diéu ché
vi nang phospholipid bang phuong
phap phun siy [10]. Bén canh dé6, viéc
tang nhiét d6 phun sdy cao s& giy ton
hiéu nang va viéc tang tbc do cép dich
s€ dich phun sé tao thanh dong trong
budng phun din hién twong bam dinh,
mat bot. Trong nghién ctru nay, toc do
cép dich dugc lya chon 1a 10 mL/phuit.
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Tir két qua nghién ctru khao sit,
budc dau ching toi da lya chon duoc
cic thong sb quy trinh tao bot
phytosome silybin bang phuong phép
phun sdy. Bot phytosome silybin c6
cdc ddc tinh vé do am 1a 3,46 + 0,1%,
khdi luong riéng 0,416 + 0,02 g/mL,
chi sb nén 19,33 + 0,83%, ham luong
silybin toan phﬁn la 13,97 + 0,46%,
ham lugng silybin dang phytosome la
12,82 + 0,27%. Céc dac tinh nay cua
bot phytosome silybin phlt hgp trong
qué trinh bdo quan va Ung dung trong
bao ché dudi dang com, bot, vién nang
cung, vién nén.
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