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Tém tit:

Muc tiéu: Xay dung phwong phap danh gia hiéu suit phytosome ho4 sir dung trong
bao ché phytosome chira andrographolid (AG). Phwong phap nghién ciru:
Phytosome andrographolid (AG-P) dwoc bao ché biang phwong phap béc hoi dung
moi. Sir dung k¥ thuit hoa tan chon loc trong cic dung mdi khac nhau dé loai b
AG tu do. Khao sat loai dung méi va thoi gian siéu Am nhim téi wu diéu kién hoa
tan andrographolid dang phytosome. X4c nhan céu triic phirc hop bang pho hong
ngoai bién d6i Fourier (FT-IR), pho cdng huéng tir proton ("H-NMR), pho nhiéu xa
tia X (XRD), phan tich nhiét vi sai (DSC). Két qua: Benzen dwoc lira chon 13 dung
moi hoa tan chon loc andrographolid dang phytosome ma it hoa tan dang
andrographolid tw do. Thoi gian siéu am phytosome véi dung méi chon lgc 1a 60
phut. Véi diéu kién trén, dd tan ciia andrographolid dang phytosome la
1495,18+24,66 mg/ml, cao hon nhiéu lan so v6i do tan ciia andrographolid dang tu
do (19,83+0,07 mg/ml). Cac phén tich phé thue nghiém xac nhan sy hinh thanh lién
két giira andrographolid va phosphatidylcholin trong phytosome thu dwoge. Két
luan: Pa xay dung dwoc phuong phap dé danh gia hiéu suit phytosome hoa trong
bao ché phytosome andrographolid. Phwong phap nay don gian, dé thwe hién va cé
y nghia trong xiy dung cong thirc va quy trinh bao ché cic san phim chira
phytosome andrographolid.

Tir_khéa: andrographolid, dung méi chon loc, hiéu suit phytosome hoa,
phosphatidylcholin, phytosome.
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Abstract:

Objective: This study aimed to develop a method for evaluating the entrapment
efficiency of AG in the formulation of AG-P. Methods: The andrographolide
phytosome was prepared using the solvent evaporation technique. An approach
using the selective dissolution solvent was employed to remove free AG. Key
parameters, including solvent type and sonication time, were optimized to enhance
selective dissolution efficiency of AG in AG-P form. The interaction and
complexation between AG and PC of andrographolide phytosome were confirmed
by FT-IR, 'H-NMR, XRD, and DSC measurement. Results: Benzene was selected as
a selective dissolution solvent for AG in phytosome form, exhibiting minimal
solubility for the free form of AG. The optimal sonication time for the phytosome in
the selective solvent was determined to be 60 minutes. Under these conditions, the
solubility of andrographolide in phytosome form was 1495.18+24.66 mg/ml, which
was significantly higher in many folds than that of free andrographolide (19.83+0.07
mg/ml). Data of FT-IR, 'H-NMR, XRD and DSC measurement confirmed the
formation of complex between AG and phosphatidylcholine in AG-P. Conclusion: A
method for evaluating the entrapment efficiency of AG in the formulation of AG-P
was successfully developed. This method is simple, easy to perform and plays a
significant role in the formulation and production of andrographolide phytosome-
based pharmaceutical products.

Keywords: andrographolide, phosphatidylcholine, phytosome, entrapment
efficiency, selective solvent.

Classification number: 3.4

1. Pit van dé

Andrographolid (AG) la diterpenoid chinh cua cdy Xuyén tam lién (Andrographis
paniculata (Burm.f.) Nees). Hoat chat nay c6 nhiéu tac dung sinh hoc nhu chdng viém,
khang virus, chéng oxy hoéa... [1, 2]. Tuy nhién, AG c6 d6 tan nuéc thip (~46 mg/l),
chuyén héa manh va thai trir nhanh nén sinh kha dung dudng ubng thap [3]. Dé cai thién
sinh kha dung do d¢ tan va tinh tham kém cua duoc chat, nhiéu giai phap nhu tao hé phan
tan ran, bao ché dudi dang liposome, phytosome, vi nhii tuong, tao hé vi nhii hoa, tao hé
tiéu phan nano lipid ran, tao phirc v6i p-cyclodextrin... da duoc nghién ciru [4, 5]. Trong
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d6, bao ché dudi dang phytosome duge coi 1a mot trong cac giai phap v6i nhiéu vu diém
nhu quy trinh bao ché don gian, tinh twong hop sinh hoc cao, an toan, than thién moi
truong, d& ning cip quy mo [6-8]. Mic du vdy, méi chi co mot sb it cac cong bd vé bao
ché phytosome andrographolid.

Ngoai ra, trong nghién ciru bao ché phytosome, hiéu suit phytosome hoa (hay con
goi 12 hiéu suat bao nap thudc, entrapment efficiency) 1 thong s6 quan trong dé danh gia
su hinh thanh phtrc hop, anh huong truc tiép dén chét luong va hiéu qua sinh hoc ctia ché
pham. Dé danh gia hiéu suit phytosome hoa, nhiéu phwong phap di duoc coéng bd nhu
st dung mang tham tich, siéu ly tam, si€u loc hodc sir dung dung moi chon loc déu dua
vao cac dic tinh khac biét vé vat Iy hodc hod hoc cua dang duogc chét lién két voi
phospholipid trong phytosome va duoc chat & dang tw do dé phan 1ap chung ra khoi hdn
hop chira ca hai dang trén. Trong cic phuong phap ké trén, st dung dung méi hoa tan
chon loc duoc coi 1a phuong phap don gian, dé ap dung trong thuc té, dam bao tinh chinh
xac va dac hi¢éu cao. Hién nay, chua co6 cac nghién ctru vé viée str dung dung moi hoa tan
chon loc dé danh gia hiéu suat phytosome hoa trong bao ché phytosome andrographolid.
Vi vay, nghién ctru nay duoc thuc hién nham x4y dung phuong phap danh gia hiéu suat
phytosome ho4 trong bao ché phytosome chira andrographolid.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Nguyén liéu - thiét bi

Chat chuan andrographolid (ham luwong 97,8%; SKS: EC0122007; Vién Kiém
nghiém Thudc Trung wong). Nguyén liéu andrographolid duoc dung (ham luong 97%,
Trung Qudc), phosphatidylcholin duge dung (PC, ham luong 90%, Trung Quéc), ethanol
(EtOH) (ham luong 96%, Viét Nam). Cac dung méi acetonitril (Daejung, Han Qudc),
methanol (Merck), nuéc cat 2 1an (Merck) dat tiéu chuan phan tich (HPLC grade). Cac
hoé chét, dung mo61 khac nhu benzen, toluen, dichloromethan, chloroform, aceton, acid
acetic bang... dat tiéu chuin nha san xuit. Thiét bi: Hé théng HPLC Agilent 2659, dau
do PDA 2998 (Waters, M¥); cot sic ky Inertsustain C18 (Nhat Ban), bép khudy tir gia
nhiét IKA CMAG HS4 (Malaysia); bé siéu am Elmasonic S100H (Dtc); thiét bi siéu am
dau do Noise Isolating Chamber 01D882 (Trung Qudc), cdc c6 mo, binh nén, binh cau 3
c0, 6ng nghiém va cac dung cu thi nghiém khac.

2.2. Phwong phap nghién ciru
2.2.1. Phuong phdp bao ché phytosome andrographolid

Can chinh xac khoidng 1,0 g nguyén li¢u andrographolid (AG) va 5,0 g
phosphatidylcholin (PC) (twong tmg véi ty 16 mol AG/PC=1/2) vao binh cau 3 ¢6. Thém
200 ml EtOH 96%. Hon hop duoc khqu tron li€n tuc trong 3 gio ¢ nhi¢t dd 60°C voi tbe
d6 50 vong/phut dé thyc hién phan tmg tao phytosome. Sau d6, hdn hop duoc ¢6 bdc hoi
dudi 4p suat giam dé loai bé dung méi va thu lay phan phytosome ran. Phytosome sau
khi bao ché dugc bao quan ¢ nhiét do 2-8°C dé thyc hién cac thi nghiém tiép theo.
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2.2.2. Phirong phdp dinh lrong AG trong phytosome bang HPLC

Str dung phwong phap HPLC dé dinh lugng AG trong phytosome véi cac diéu kién
sdc ky nhu sau: Cot InertSustain C18 (4,6x150 mm, 5 pm); dau do PDA budc song 223
nm; nhiét do cot: 25°C; thé tich tiém: 10 pl; pha dong gdm ACN/acid acetic bang 0,4%
(30/70); téc d6 dong 1,0 ml/phut [9]. Chuan gbc dugc pha trong MeOH. Chuan 1am viéc
dugc chuan bi bang cach pha lodng dung dich chuan gdc trong MeOH dé dat cac ndng
d6 trong khoang 4-50 pg/ml. Cac mau thtr duoc chuan bi nhu sau: Can mét luong du AG
nguyén liéu hodc mau phytosome AG vao cac binh nén c6 niit mai, thém khoang 10 ml
mdi loai dung moi khao sat gém n-hexan, chloroform, diethyl ether, benzen, toluen,
aceton, 1,4-dioxan, dichloromethan, ethyl acetat, propan-2-ol. Lic siéu 4m trong 30 phut.
Sau d¢, loc qua mang loc 0,22 pm thu 14y dich bdo hoa. Hut 1,0 ml dich loc, pha lodng
bang MeOH dén ndng do thich hop trude khi dinh luong HPLC.

2.2.3. Khao sat dung moi hoa tan chon loc

Chuan bi cic mau thir theo phuong phap da dugc trinh bay ¢ muc 2.2.2. Sir dung
duong chuan da xay dyng dé tinh toan d6 tan cuia AG & dang tu do va dang phytosome
hoa. Tiéu chi lya chon dung moéi hoa tan chon loc: lya chon dung moi ¢6 kha nang hoa
tan tot AG dang phytosome nhung hoa tan kém AG ty do (hodc nguorc lai).

2.2.4. Khao sat thoi gian siéu am phirc hop

Can mot luong du hon hop phytosome AG-P thd da bao ché dugc, thém dung moi
hoa tan chon loc d3 khao sat duoc & trén dé hoa tan phtrc hop. Tién hanh siéu 4m dich
phirc hop trong cac khoang thoi gian 1an luot 13: 10, 30, 60, 90, 120 phut. Tiéu chi lua
chon: Lua chon thdi gian siéu am gitp hoa tan t6i da luong AG lién két PC trong phirc
hop phytosome.

2.2.5. Chirng minh sy hinh thanh phytosome

Trong phuong phép sir dung dung méi hoa tan chon loc dé tach riéng AG ¢ dang
tu do va AG ¢ dang phytosome, viéc chirng minh su hinh thanh ctia phytosome trong mau
1a rat quan trong. Dé chirng minh phan tach ra chinh xac 14 AG & dang phytosome, chiing
t6i tién hanh danh gia cac dic tinh Iy hoa, thong qua cac phuwong phap phan tich phd thuc
nghiém. Cach lam nhu sau: Can mot lwong phytosome AG-P tho tuong tng 100 mg AG
vao binh dinh mirc 100 ml, thém khodng 70 ml benzen, si€u am trong thoi gian 60 phut
dé hoa tan phirc hop. B6 sung dung méi t&i vach, lic déu. Hon hop trén sau d6 duoc loc
qua mang 0,22 um thu 1y dung dich trong. Phan dich dugc ¢6 bdc hoi dung moi dudi ap
suat giam thu duoc phytosome AG-P tinh khiét. Mau AG-P tinh khiét nay duoc sir dung
dé do cac phd FT-IR, 'H-NMR, XRD, DSC. Song song v4i mau phytosome AG tinh khiét,
cac mau nguyén liéu AG tu do, mau PC tu do va mau hon hop vat Iy (HHVL) véi ty 1&
AG/PC tuong ty nhu trong miu phytosome AG-P dugc chuan bi va do cac pho ké trén
dé c6 co so so sanh.
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3. Két qua

3.1. Két qua xdy dung dwong chudn dinh lwong AG trong phytosome

Xay dung dudng chuin cia AG trong khoang nong do 4-50 pg/ml. Két qua duoc
trinh bay trong bang 1.

Biang 1. Méi twong quan giira dién tich pic va ndng do cia AG.

Nong d¢ chuin (ug/ml) Dién tich pic (mAU.s)
3,91 131368

9,78 560508

19,56 1133661

29,34 1698897

39,12 2282046

48,90 2964251

Phuong trinh hdi quy: y=61577x-83888; R2=0,9989

Két qua bang 1 cho thdy, trong khoang nong do khao sat, c6 méi twong quan tuyén
tinh gitta ndng d6 cua AG va dién tich pic thu duoc. Pudng hoi quy thu duge 13 duong
thang y=61577x-83888 vdi hé s twong quan R?=0,9989. Vi vay, khoang nong d6 va duong
hoi quy tuyén tinh & trén 13 pht hop dé dinh lwvong AG trong phytosome.

3.2. Két qud khdo sdt lwa chon loai dung méi

Khao sét cac loai dung moi dé danh gia kha ning hoa tan chon loc ciia AG dang
tu do va dang phytosome. Két qua dugc trinh bay trong bang 2.

Bang 2. D¢ tan va mirc ting d§ tan cia AG dang phirc hop so véi AG nguyén li¢u
trong cac dung moi khac nhau.

x Do tan AG (ng/ml) Ty 1€ do tan ciia AG dang
Dung méi Mau o , N
(n=3, X+SD) phirc hgp/tw do (1an)
AG tu do 22.0320,09 15
n-hexan AG-P 33,11%0,16
AG tr do 189,56+0,29 6,9
Chloroform AG-P 1315752715
, AG tu do 59.3310.33
Diethyl ether AG-P 1352.49+1,06 228
AG tu do 19,83£0,07 52.0
Benzen AG-P 1030,24+8.86
AG tw do 22.07+0.42 45,0
Toluen AG-P 992.03+4,29
AG tu do 413833418 45 3.4
Aceton AG-P 13992.15428.10
. AG tu do 2141.8746,84 1.9
1,4 - dioxan AG-P 3995.80426.46
, AG tr do 364,79+3,07 6,5
Dichloromethane AGP 23855547 47
AG tu do 667.0042.19 43
Ethyl acetat AG-P 2856.56-26.86
AG tr do 4147.05+11.19
Propan-2-ol AG-P 835027423 51 20

AG-P la andrographolid dang phytosome; p<0,05.
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Két qua bang 2 cho thay, d6i véi cac dung méi nhu n-hexan, 1,4-dioxan hoic
propan-2-ol, chénh léch d6 tan giita AG ti do va AG dang phytosome 1a khong dang ké,
chi dao dong trong khoang tir 1,5 dén 2 1an. Piéu nay cho thiy, cac dung méi nay khong
c6 kha nang hoa tan chon loc gitra hai dang AG ty do va phure hop, do dé khong phu hop
dé str dung trong phuong phap danh gia hiéu suit tao phirc. Trong khi d6, cac dung moi
nhu chloroform, dichloromethan va ethyl acetat thé hién mirc ting do tan & murc trung
binh, nhung do tan cia AG & ca hai dang déu cao, lam giam kha nang phan tach chinh
xac phan AG d tao phirc. Pang chu ¥, ba dung moi gdm diethyl ether, toluen va dic biét
la benzen cho théy hiéu qua hoa tan chon loc rt rd rét, v6i do tan AG dang phytosome
cao gip tir 22,8 dén 52 1an so v6i AG tu do.

Benzen 1a dung moéi cho két qua tot nhat, khi AG dang phytosome c6 do tan dat
khoang 1030 pg/ml trong khi AG tu do chi dat khoang 20 pg/ml. Mtrc chénh 1éch cao
ndy khong chi gitip ting do dic hiéu khi phan tic AG-phirc khéi hon hop ma con gidm
thiéu nguy co sai s6 do AG tu do con sot lai. Vi vay, benzen dugc lva chon la dung moi
t61 wu dé ap dung trong toan bo cac khao sat tiép theo.

3.3. Két qua khdo sdt lwa chon thoi gian siéu am

Khao sat thoi gian siéu 4m ctia hdn hop phytosome AG thd sau khi bao ché duoc
v6i dung moi benzen dé phan lap AG dang phytosome ra khoi hdn hop. Két qua duoc
trinh bay bang 3.

Bang 3. Nong d bio hoa ciia AG dang phytosome so v6i AG nguyén liéu & cac thoi
gian siéu am khac nhau.

Nong dd AG (ug/ml) (n=3, Ty 1& d¢ tan cia AG phirc
Thoi gian siéu 4m (phat) +SD) hop/AG (lin)

Mau phytosome AG (dang phytosome hod)

10 587,17+8,59 29,6
30 1030,248,86 52,0
60 1495,18+24,66 754
9 1279,63+21,28 64,5
120 1010,0614,34 51,0

Mau nguyén liéu AG (dang tu do)
19,83+0,07 -

Két qua cho thiy, trong giai doan tir 10 dén 60 phut, d6 tan cua AG dang
phytosome tang dan theo thoi gian siéu am, dat cuc dai & thoi diém 60 phut véi gia tri
khoang 1495 pg/ml.

Tuy nhién, khi tiép tuc kéo dai thoi gian siéu 4m dén 90 va 120 phit, nong d6 AG
trong dung dich lai c6 xu hudng giam xudng con khoang 1279 pg/ml va 1010 pg/ml
tuong tng. Pidu nay duoc 1y giai 1a do sy tic dong kéo dai cua song siéu 4m c6 thé lam
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pha v& mot phan cdu tric lién két gitta AG va PC trong phirc hop, chuyén AG trong phirc
hop sang dang tu do va kém tan trong benzen.

Nhu vay, thoi gian si€u am 60 phut dugc xac dinh la t8i wu dé dat hiéu qua hoa tan
chon loc cao nhét cho AG ¢ dang phytosome ma khong lam pha v& cau tric phtic hop.

3.3. Két qud chirng minh sw hinh thanh phytosome

Su hinh thanh phytosome AG-P dugc chimg minh dya trén cac két qua phan tich
phd thuce nghiém. Sau khi tach duoc AG dang phytosome theo phuong phép st dung dung
moi benzen dé hoa tan bang siéu 4m trong 60 phut, mau duoc loai bé dung méi va thuc
hién cac phan tich pho thuc.

3.3.1. Két qud phan tich phé FT-IR

Két qua phan tich FT-IR cua cac mau AG tu do, PC tu do, hdn hop vat Iy cua AG-
PC va phytosome AG dugc trinh bay trong hinh 1.
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Hinh 1. Phé FT-IR: (A) AG, (B) PC, (C) HHVL, (D) AG-P.
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Két qua hinh 1 cho thay, phd IR ctia nguyén liéu AG c6 céc tin hiéu twong Gng véi
dao dong ctua nhoém -OH tai 3999 cm™!, nhém C=0 tai 1726 cm™! va lién két d6i C=C tai
1675 cm!. Pho IR cua nguyén li¢u PC xuét hién céc tin hiéu ctia nhém PO? tai s6 song
1243 cm!, ciia nhom C=0 tai 1738 cm™! va ciia chudi P-O-C tai 1064 cm™. Phd IR cua
hdn hop vat Iy AG-PC xuét hién cac tin hiéu trong Gng nhu trén cia AG va PC. Pho IR
cua AG-P cho théy, cac tin hiéu cia nhom -OH da co su dich chuyén vé vi tri 3390 cm™!
v6i dinh ti hon. Ngoai ra, tin hiéu dao dong cuia PC tai 1243 cm™! (PO,), 1738 cm™ (C=0)
va 1064 cm™ (P-O-C) d4 lan luot bi dich chuyén vé 1242 cm™ va 1238 cm’!, 1742 cm'!
va 1059 cm™'. Nhu vay, trén pho IR cta phytosome AG-P di c6 su chuyén dich sé song
nhém -OH tu do cua duge chat, nhom C=0 va PO* cua PC so véi cac thanh phz‘in AGva
PC tu do. Piéu d6 cho théy su hinh thanh lién két méi gitra cac nhém O-H tu do cua duoc
chat va PO? cua PC. Két qua nay phu hop vé6i két qua nghién ciru da cong bd [10].

3.3.2. Két qud phan tich phé "H-NMR

Két qua phan tich pho 'H-NMR cua cac mau AG ty do, PC tu do, hdn hop vat 1y
va phytosome AG duoc trinh bay trong hinh 2. Trén ph6 "H-NMR ctia AG c6 céc proton
dic trung cta ndi d6i -CH=CH> (6=6,64 ppm), ctia nhém 14-OH (8=5,51 ppm), ctia nhém
19-OH (3=4,91 ppm) va 3-OH (6=4,00 ppm). Pho 'H-NMR cta PC xuat hién cic proton
ctia cac lién két no aliphatic bdo hoa -CH, va -CHj (5=0,68-2,28 ppm), -N*(CH3);
(6=3,16-4,33 ppm) va chudi aliphatic khong bao hoa (6=5,07 - 5,36 ppm). Pho 'H-NMR
ctia hdn hop vat Iy AG-PC van c¢6 cac tin hiéu cta cac proton cia AG va PC. Trong do,
tin hiéu proton & 8=5,51 ¢ cuong do thap, kho quan sat. Cac tin hiéu proton ciia nhom
19-OH va 3-OH van con quan sat duoc véi 6=4,93 ppm va §=4,04 ppm.

Ph6 'H-NMR ctia phitc hop AG-PC ghi nhan su bién mét cta tin hiéu proton nhom
14-OH (6=5,51 ppm). Hai tin hi¢u proton cua cac nhém hydroxy 19-OH va 3-OH bi kéo
dodng. Riéng proton nhém hydroxy 19-OH bi tach ra thanh tin hiéu kiéu double va vé vi
tri 5=4,93-4,92 ppm. Tuong tac dién ra manh nhat & 14-OH (6=5,5 ppm). Diéu nay phu
hop vé mit twong tac hoa hoc trong nghién ctru duge cong bd trude d6 [10, 11]. Ngoai
ra, & AG ¢ dang phytosome, van xuét hién cac céc tin hiéu proton aliphatic -CH; va -CH3
ctia nhom cholin trong phan tir PC, chimng to phan dudi ciia PC khong tham gia lién két
tao phirc. Cac két qua trén cho thay c6 su hinh thanh lién két giita phan tir AG va PC

trong phytosome AG-P.

(A)’ o e

.....
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(B)

KYANH_H2_010001c

Hinh 2. Pho '"H-NMR: (A) AG, (B) PC, (C) HHVL, (D) AG-P.
3.3.3. Két qud phan tich phé nhiéu xa tia X

Két qua phan tich XRD cuia cac mau AG tu do, PC tu do, hdn hop vat 1y cia AG-
PC va phytosome AG-P duoc trinh bay trong hinh 3. Phé XRD ctia AG xuat hién cac dinh
voi1 20 tai 17,996; 8,947, 7,360; 5,964; 5,620; 2,710 ching té ban chét tinh thé cua AG.
Mau PC xuat hién c4c dinh nhiéu xa tai 23,356; 16,095; 11;980; 9,543; 7,962. Mau hon
hop vat Iy AG-PC van xuit hién dinh nhiéu xa trong timg nhu trong phdé XRD cta AG va
PC. Trong khi dé, trén phd d6 ctia phytosome AG-P khong con nhiing dinh nhidu xa dic
trung ciia AG va PC, thay vao d6 1 nhiing dinh nhidu xa méi c¢6 dinh ti hon. Diéu nay
¢6 thé 1a do AG trong mau phytosome AG-P di chuyén sang trang thai v6 dinh hinh.
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(A

nliamy 31 aamly 991 3

Hinh 3. Pho XRD: (A) Andrographolid, (B) Phosphatidylcholin, (C) HHVL,
(D) Phttc AG-PC tinh khiét.
3.3.4. Két qud phan tich phé DSC

Két qua phan tich phé DSC ciia cac mau AG ty do, PC tu do, hdn hop vt 1y cua
AG-PC va phytosome AG-P dugc trinh bay trong hinh 4.

LA

Hinh 4. Phé DSC: (A) AG, (B) PC, (C) HHVL, (D) AG-P.
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Gian d6 nhiét cia AG xuét hién pic thu nhiét & khoang 237,6°C. Vi mau nguyén
li¢u PC ¢6 3 pic thu nhiét & khoang 261,9°C; 264,1°C va 325,7°C. Gian dd nhiét ctia hon
hop vat Iy AG-PC xuét hién céc pic twong tng ciia AG va PC nhung c6 sy dich chuyén
nhe véi cac pic thu nhi¢t & cac vi tri 234,8°C; 266,2°C; 329,8°C. Trén gian dd nhiét cua
AG-P, céc pic thu nhiét cia AG dé bién mét, thay vao d6, nhiét do chuyén pha giam xubng
con 127,0°C. Piéu nay c6 thé giai thich do AG tir dang tinh thé dd chuyén sang dang vo
dinh hinh trong phtrc hop.

4. Ban luan

4.1. Xay dung phwong phdp ddnh gid hi¢u sudt phytosome hod bang siv dung
dung mai hoa tan chon loc

Hiéu suét phytosome hoa (EE) 13 mot chi tiéu chit lugng giup danh gia hiéu qua
tao phirc hop cta hop chat ti nhién - phospholipid. Pay 1a thudc do quan trong quyét
dinh dén hiéu suat bao ché phytosome, do vy can xay dung mot phuong phap danh gia
chi tiéu nay véi tinh chinh x4c cao, don gian, dé thuc hién va cé tinh chon loc.

C6 nhiéu phuong phap danh gia hiéu suat phytosome hoa da duoc cong bd nhu st
dung siéu ly tim, mang siéu loc, mang tham tich hoic st dung dung moi hoa tan chon
loc. Mdi phwong phap déu c6 cac uu, nhuge diém riéng. Phuong phap siéu ly tAm, mang
siéu loc, mang tham tich déu yéu cau thiét bi/vat liu tién tién, chi phi cao. Phuong phap
siéu ly tAm c6 uu diém la thoi gian thuc hién nhanh, khéi lugng mau nhoé nhung nhung
¢6 nhuge diém 13 do nhét ciia mau anh huong dén tdc d6 lang cua tiéu phan, khi ly tim
toc do cao co thé pha v lién két giira phan tir dugc chat va phospholipid 1am xuét hién
sai s trong danh gia. Khi str dung mang siéu loc va mang tham tich, nhuoc diém 16n nhat
1a s khong ddng nhat vé kich thudc tiéu phan phytosome sau qua trinh bao ché. Cac tiéu
phan c6 kich thude 16n khi di qua 15 loc sé& bi giir lai va do d6 ngan can sy di chuyén tiép
theo ctia cc tiéu phan khac va sy khuéch tan dung méi. Vi vy, viéc danh gia s& gip sai
sO hé thong.

Phuong phép str dung dung méi hoa tan chon loc dua vao khac biét vé do tan cua
hoat chat ¢ trang thai ty do va & dang phytosome trong dung méi dé phan 1ap riéng ré hai
dang nay khoi hdn hop sau khi bao ché. Phuong phap nay 1a don gian, dé thyc hién va it
sai s6 do anh huong cua kich thude tiéu phan hodac do nhdét cua hé phan tan, nhung co
nhuge diém 14 kho tim duoc loai dung mai c6 tinh hoa tan chon lgc. Viéc dinh hudng lya
chon loai dung méi rat kho khin do céc dic tinh vé 1y hoa cua phytosome bao ché duoc
chua duoc khéng dinh. Do d6, trong qua trinh thyc hién, can phai khao sat rat nhiéu loai
dung méi [11, 12].

Chung t6i nhan dinh rang, AG & dang tu do va & dang phytosome c6 tinh chat 1y
hoa khéng twong dong. Phytosome AG-PC duoc tao ra do phan mg tao phirc giita duoc
chat va phospholipid. Ban chat ctia sy tao phirc nay 1 nho lién két gitra AG va PC, do d6
s& 1am thay ddi tinh chét 1y hoa ctia dugc chét so véi dang tu do. Do d6, do tan ciia AG &
dang ty do va dang phirc hop véi PC trong phytosome 1a khac nhau ddi voi ciing mot
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dung méi [11]. Trong nghién ctru nady, chung to61 da danh gia d6 tan cia AG ¢ dang tu do
va & dang phytosome véi cac dung méi khac nhau. Két qua da lua chon duoc dung moi
benzen 13 dung méi phit hop do kha ning hoa tan AG & dang phytosome 16n hon nhiéu
1an so v&i dang ty do. Benzen dam bao yéu t6 hoa tan chon loc ciia phuong phéap. Benzen
hoa tan kém AG nguyén liéu (19,83+0,07 pg/ml) nhung hoa tan tét AG trong phirc hop
(1030,2448,86 pg/ml).

V& mit 1y hoa, c6 thé gii thich rang, phan tir AG tu do ¢ chira nhiéu nhém -OH
va lacton 14 cac nhom phan cyuc va c6 thé tao ra cac lién két hydro ndi phén tir. Diéu nay
1y giai sy kém tan ciia AG tu do trong benzen. Sau khi tao phurc phytosome gitta AG va
PC, theo thyc nghiém phan tich phé IR, 1H-NMR ching t6i d3 chirng minh & trén, lién
két hydro duoc hinh thanh chu yéu giita nhém -OH ctua AG v6i hop phan phosphat cua
PC, ddng thoi chudi hydrocarbon dai ciia PC khong tham gia vao lién két, nén bao quanh
hoat chét va tao bé mat ky nudc. Diéu nay giup phytosome AG dé tan trong benzen hon
AG tu do. Két qua nay twong tu vdi cac nghién ctru khac vé bao ché phytosome [13].
Ngoai ra, AG tu do thuong tdn tai & dang tinh thé, kém tan trong nhiéu dung moi. Viée
chuyén sang dang vo dinh hinh ciia AG trong phytosome AG-PC da dugc chiing minh
dua trén phan tich phé XRD va DSC trong nghién ctru ndy ciing 13 mot nguyén nhan dé
gilp tang do tan cua AG trong cac dung moi.

Pé tao thuan loi cho qua trinh hoa tan cia AG dang phytosome trong benzen, gitp
han ché sai sd, ting chinh chinh xac cho phép do, chung toi sir dung siéu 4m dé hoa tan
mau. H. Hashemzadeh va cs (2023) [14] da chi ra rang, sy hinh thanh phirc hop bén viing
chiu anh huong béi nhiéu yéu té nhu: nhiing twong tac phan tir gilta hoat chat va
phospholipid, d0 linh hoat trong cAu tric hoat chat, luc Van der Waals, khoang céach gitra
cac phan tir hoat chat va PC trudc khi phan Gng. Vi vay, trong phirc hop sé ton tai ca lién
két hydrogen bén va 10ng 1éo tiy thudc vao nhitng yéu t6 trén. Khi chiu tic dong trong
thoi gian dai ctia song siéu am, cac lién két yéu hon trong phuc s& dut giy trude, lam cho
cac hoat chat ro ri ra ngoai, dan t6i sai sd trong danh gia hiéu suat phytosome hoa. Trong
nghién ctru nay, thoi gian siéu am dé hoa tan mau phytosome AG-P dugc khao sat va cho
thay, 60 phit 12 thoi gian siéu 4m phu hop v6i kha ning hoa tan AG dang phytosome tot
va han ché pha v& ciu trac cua phytosome.

Viéc st dung dung mdi hoa tan chon loc dé danh gia hi¢u suat phytosome hoa
trong bao ché phytosome AG 1a phuong phap dé thyc hién va cho d tin cdy tuong d6i
t6t. Tuy nhién, diém han ché trong nghién ciru nay 1a st dung dung moi benzen khong
than thién moi truong va c6 doc tinh cao, tiém an nguy co anh hudng téi sirc khoé va moi
truong. Mic du di khao sat nhiéu loai dung méi, nhung nghién ctru ctia chiing t6i chua
tim ra dugc cadc dung mdi than thién khac. Trong tuong lai, can thuc hién thém cac khao
sat vé nhiéu loai dung moéi khac, co tinh chét tuong ty benzen (vi du nhu CO: siéu t6i
han) dé han ché cac nhugc diém nay.
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4.2. Vé chieng minh sw hinh thanh phytosome andrographolid

Dé ting tinh thuyét phuc cho viéc sir dung benzen 13 dung méi hoa tan chon loc
nham tach riéng phan AG lién két v6i PC trong phytosome va AG & dang tu do trong hon
hop sau khi bao ché, nghién ciru nay thuc hién tinh ché thu liy phytosome tinh khiét dé
kiém tra cic tinh chat vat Iy va khang dinh ciu tric lién két cia AG véi PC trong
phytosome bang cac phan tich phd. Cac mau do dugc thyc hién song song vai cac loai
mau AG, PC, hdn hop vat Iy AG-PC va phytosome AG-P. Cac két qua vé phan tich pho
IR, '"H-NMR, XRD, DSC déu cho théy, 6 su khéc biét vé céc tin hiéu cia mau AG tu do
va mau phytosome AG-P tinh khiét. Diéu nay cho thay, sir dung benzen c6 thé tach duoc
AG ¢ dang phytosome ra khoi hdn hop nhiéu thanh phan sau khi thyc hién phan tng tao
phtrc.

5. Két luan

Nghién ctru di x4y dung dugc phuong phap danh gia hiéu suat phytosome hoa trong
bao ché phytosome andrographolid bang phuong phap st dung dung méi hoa tan chon loc.
Benzen dugc x4c dinh la loai dung moéi phu hop nhd khd ndng hoa tan chon loc
andrographolid dang lién két v6i phosphatidylcholin trong phytosome ma khong hoa tan
AG dang tr do. Thoi gian siéu am 60 phat cho hiéu qua hoa tan AG dang phytosome t6t
nhat ma it gdy pha v& ciu trac cta phytosome. Két qua phan tich phd FT-IR, 'H-NMR,
XRD va DSC da khéng dinh sy hinh thanh cua phirc AG-PC va loai trir sy hién dién cua
AG ty do trong miu sau khi xir Iy bang phuong phap dé xuat. Phuong phap nay don gian,
dé thyuc hién dam bao tinh dic hiéu va chinh x4c cao.
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