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TOM TAT

Diép ha chdu déng (Phyllanthus amarus) la duoc liéu cé téc dung bdo vé gan véi hoat
chét chinh la phyllanthin. Diép ha chdu dédng (DHCB) thdng thuong duoc diéu ché duwéi dang
cao khé sdy phun. Tuy nhién, dang cao khé nay cé déc tinh dé hat &m va lwu tinh kém, lam
han ché viéc (g dung trong céc dang bao ché ran. Nghién ctu nay duwoc thuc hién nham
céi thién tinh chét véat ly va danh gia kha nang gidi phong hoat chét cta bot cao DHCD diéu
ché bang phwong phap phdi hop ta duoc hit véi cao 16ng. Céc loai ta duoc hut khac nhau
duoc khdo sét vé khad ndng tai cao I6ng, kha ndng cai thién tinh hat &m va kha ndng gidi
phéng phyllanthin tir bot cao DHCP. Céng thirc bot cao tét nhét duoc Iwa chon cé khé ndng
tai 66,67% cao DHCPD, d6 hut 4m la 5,30 + 0,1% sau 3 gio va ty Ié phyllanthin gidi phéng dat
88,31 + 1,46% sau 120 phut. Ngoai ra, c6ng thirc bot cao DHCD duwge chon ¢cé kha ndng cai
thién Iuu tinh so véi cao khé sdy phun, tir dé, cho thay tiém ndng (g dung trong phét trién
dang thudbc vién nén hodc vién nang.

Tw khoa: Ta dwoc hat, Phyllanthus amarus, bdt cao, phyllanthin.

THE EFFECTS OF ADSORBENTS ON THE PROPERTIES OF EXTRACT POWDERS
PREPARED BY COMBINING THE ADSORBENTS
WITH PHYLLANTHUS AMARUS LIQUID EXTRACT
SUMMARY
Phyllanthus amarus is widely recognized for its hepatoprotective activity, primarily
attributed to phyllanthin. Although commonly prepared as a spray-dried extract, this form
often exhibits high hygroscopicity and poor flowability, limiting its application in solid
dosage forms. This study aimed to improve the physicochemical properties and evaluate
release performance of P. amarus extract powders prepared by combining adsorbents with
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P. amarus liquid extract (LC). Various adsorbents were investigated for their LC-loading
capacity, impact on hygroscopicity, and phyllanthin release from P. amarus extract powders.
The chosen powder formulation achieved a LC-loading capacity of 66.67% P. amarus
extract, a moisture uptake of 5.30 + 0.1% after 3 h, and a phyllanthin release of 88.31 +
1.46% at 120 minutes. Additionally, the chosen P. amarus extract powder exhibited
significantly improved flow properties compared to the spray-dried extract, indicating its

potential for development into capsule or tablet dosage forms.
Keywords: Absorbent, Phyllanthus amarus, extract powder, phyllanthin.

1. DAT VAN BE

Diép ha chau déng (Phyllanthus amarus
Schum. et Thonn) c6 tac dung khang viém,
chdng oxy héa, khang khuén, diéu hoa mién
dich " va d&c biét chira phyllanthin co tac
dung bao vé gan va chdng ung thv . Hién
nay, Diép ha chau déng (DHCP) dwoc diéu
ché du6i dang cao kho say phun (CSP) nhe
wu diém gitp tédng cwong tinh dn dinh, gitp
bdo quan hoat chat va ting dd ddéng nhét.
Tuy nhién, han ché cta CSP 13 tinh hat &m
manh, gidm chét lwong, d6 én dinh trong
qua trinh bado quan va gay khé khan trong
cac céng doan san xuét tiép theo. Ngoai ra,
CSP c6 lwu tinh kém dan dén kho kiém soét
ham lwong. Vi vay, doi héi phai co giai phap
hiéu qua nham cai thién tinh chét cia CSP.
DPong thei, ham lwong DHCD trong cac dang
bao ché cubi cung ciing la mot yéu té can
dwoc quan tdm nham téi thiéu sé don vi st
dung ma van dem lai hiéu qua tét.

Trong nhitng ndm gan day, nhiéu nghién
cu cho thdy wu diém vwot troi cla ta dwoc
hat (TDH) vé kha ndng hép phu tét, bat gir
hoat chat vao bén trong cAu truc, gidp tang
dd 6n dinh ly hoa % Vi vay, TDH c6 thé la
gidi phap tiém nang trong viéc gidam tinh hat
4m cla bdt cao diéu ché bang phwong phap
phdi hop TDH v&i cao Idng. Mat khac, chwa
c6 nghién c*u nao danh gia kha nang giai
phéng hoat chét tr bot cao dwoc diéu ché
bang phwong phap phdi hop cao 16ng vé&i cac
loai TDH khac nhau. Vi vay, nghién ctru nay

dwoc thwe hién nham muc tiéu cai thién tinh
chét vat ly va danh giad kha ning giai phéng
hoat chét ctia bot cao DHCD diéu ché bang
phwong phap phdi hop TDH véi cao 1dng,
lam tién d& cho viéc phat trién san pham vién
nang hodc vién nén tir bét cao DHCD.

2. POl TUONG VA PHUONG PHAP
NGHIEN c(ru

2.1. B6i twong, nguyén liéu nghién ctru

Diép ha chau dang dwoc cung cap bdi
coéng ty Hong Dai Viét. Ethanol 96% (OPC,
Viét Nam). Syloid XDP 3150 (Syl) dwgc san
xudt bdi Coéng ty Grace Davison (MY).
Neusilin US2 (Neu) la s&n phdm ctia Cong ty
Fuji Chemical Industry (Nhat Ban). Florite R
(Flo) l1a sadn phdm clGa Céng ty Tomita
Pharmaceutical (Nhat Ban). Phyllathin chuén
lam viéc (d6 tinh khiét 98,73%) do nhém
nghién ctru Tredng Dwoc, Pai hoc Y Dugc
Thanh phé H& Chi Minh cung cép. Acetonitril
dat tiéu chudn HPLC dwgc san xuét bdi
Céng ty Macron (Ha Lan).

2.2. Phwong phap diéu ché cao léng
DHCD, bét cao DHCD trung gian, bét cao
DHCP va cao khé say phun

Cao ldng DHCD duorc didu ché & quy mod
7 kg duwoc liéu. DHCD dwoc chiét bang
phwong phap hdi lwu néng, st dung dung
moi ethanol 70% & nhiét do 60 + 5 °C. Dich
chiét DHCPD dwoc cd duwdi ap suat gidm dén
dd dm 50% (kl/kl) thu dwoc cao 16ng (CL).

CL duwoc phdi hop déng nhéat véi TDH,
thu dwoc bét cao trung gian (ky hiéu la p).
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Bot cao DHCD trung gian duworc tiép tuc
séy & 50 + 5 °C thu dwoc bot cao DHCD.

Cao khdé sédy phun DHCP (CSP) duoc
diéu ché bang cach say phun CL st dung
dau phun dang dia quay v&i nhiét do khi
vao 160 + 5 °C, tbc dd quay clGa dau phun
la 3500 vong/phat. Téc do cép dich phun
50 ml/phut va lwu lweng séy 32 - 33 m¥/gio.

2.3. Phwong phap khao sat kha nang
tai cao long DHCD cua ta dwoc hat

CL dwoc phdi hop voi teng TDH khac
nhau (Neu, Flo, Syl) & cac ty 1é TDH va CL
(TDH:CL) dwoc khao sat la 1:1, 1:2, 1:3, 1:4,
1:5 (kI/kl) (Bang 1). Cac mau bdt cao DHCD
trung gian (p) tao thanh dwoc danh gia cam
quan vé tinh chat, mau séc.

Bang 1. Céng thirc bot cao DHCD trung gian

Ty 1é TDH:CL (ki/kl)
TDH
1:1 1:2 1:3 1:4 1:5
Neu pN1:1 pN1:2 pN1:3 pN1:4 pN1:5
Flo pF1:1 pF1:2 pF1:3 pF1:4 pF1:5
Syl pS1:1 pS1:2 pS1:3 pS1:4 pS1:5

2.4. Phuwong phap khao sat théi gian
say cac mau bot cao DHCP trung gian

Céac mau bot cao DHCD trung gian duoc
sdy khd trong ti sdy ULM 500 Memmert
(Btrc) & nhiét dd 50 + 5 °C. Xac dinh d6 dm
cac mau bot cao DHCP sau céac thdi gian
sayla 1, 3, 5, 7 gio badng phwong phap méat
khdi lwong do lam khd P Thoi gian say
dwoc chon dwa trén dé 4m cdia cac mau bot
cao DHCD sau khi séy.

2.5. Phwong phap nghién ciru anh
hwéng cla ta dwoc hat 1én tinh hat am
cua b6t cao DHCD

Can chinh xac khoadng 1 (g) bdt cao
DHCD, trai déu trén bé méat dia petri dwong
kinh 6 cm va cho vao maéi trwong vi khi hau
(st dung dung dich NaCl bdo hoa) © véi
diéu kién dwoc duy tri & d6 &m 75 = 5%,
nhiét dd 25 = 2 °C. Sau méi 30 phut, can va
xac dinh sy tdng khéi lwong do hat &m cla
mau bdt cao DHCB, ghi nhan cdm quan. Lap
lai thir nghiém 3 1an, lay gia tri trung binh.

2.6. Phwong phap xac dinh hinh thai
va kich thwéc hat

Hinh thai va kich thwéc clha hat bot
CSP va cac mau bdt cao DHCP duoc
xac dinh bdng kinh hién vi dién t quét
(Scanning electron microscope - SEM). Ghi
nhan hinh dnh SEM dwéi cac dé phong dai
x 100, x 500, x 1000, x 2000, x 5000 trén may
JEOL (JSM - IT 100).

2.7. Phwong phap khao sat dé tan cua
cac mau phyllanthin trong méi trwéng
thir kha nang giai phong hoat chat

Cac mdi trwong khao sat gdm: nuwéc cat
(A), méi tredng moé phdng dich da day khong
c6é enzym (pH 1,2) choa 0,5% tween 80
(kl/tt) (B) va mdi trwdng md phéng dich rudt
khéng cé enzym (pH 6,8) chira 0,5% tween
80 (kl/tt) (C).

D6 tan chia cac mau phyllanthin dwoc xac
dinh bang phwong phap qua bao hoa. Cho
moéi trwong moét lwong dw
phyllanthin chuan hoéc lvong xac dinh CSP.

vao moi
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Déi v6i caéc mau phyllanthin chuén: cho
chinh xac 1 ml dung méi thr nghiém vao
eppendorf. Sau do, mét lwgng dw phyllanthin
chuén dwoc cho vao eppendorf.

Péi v6i céc mdu CSP: Can chinh xac
lwong CSP theo thiét k& cua tirng thir
nghiém, cho vao éng nghiém. Sau d4, cho
chinh xac 25 ml dung méi twong ng vao
éng nghiém.

Eppendorf/bng nghiém dwoc siéu am
25 phut, vortex 15 phat. Loc qua mang loc
0,22 um, thu dwgc (1). Pha loang (1) 10 lan
(d6i v&i mau P1), 6,25 Ian (d6i v&i mau
P2 va P3) va 2,5 lan (d6i véi cac mau CSP)
vao binh dinh mirc 5 mL, loc qua mang loc
0,22 pm va dinh lwgng béng phwong phap
HPLC. Cac mau khao sat dé tan phyllanthin
dwoc trinh bay trong bang 2.

Bang 2. Cac mau khao sat dé tan

P1 | P2 | P3| M1 | M2| M3 | M4 | M5 | M6 | M7 | M8 | M9

Phyllanthin chuan Dw | Dv | Dw - - - - - - - -
CSP (mg) 0 0 0 9 18 | 36 18 | 36 | 72 18 | 36 | 72

A (ml) 1 - - 25 | 25 | 25 - - - - - -

B (mi) - 1 - - - - 25 | 25 | 25 - - -

C (mi) - - 1 - - - - - - 25 | 25 | 25

2.8. Dinh Iwong phyllanthin trong bét
cao DHCP bang phwong phap HPLC

Can chinh xac m (g) bét cao DHCD
twong ng vé&i 12 mg CSP vao binh dinh
mtc 10 ml, thém khoang 8 ml methanol,
siéu am 20 phut, dé nguoi, bd sung dén vach
bang methanol, l&c déu va loc qua mang loc
0,22 pm. Xac dinh ham lwong phyllanthin
trong bot cao DHCD bang phuong phap
HPLC theo quy trinh dinh lvgng da dwoc
thdm dinh (két qua thdm dinh khéng trinh
bay trong bai nay). Thuc hién 3 Ian, lay gia
tri trung binh.

Diéu kién phan tich sic ky HPLC: tham
khado diéu kién sdc ky HPLC theo nghién
ciru cha Nguyén Dlc Hanh va coéng sw
(2014) " va c6 diéu chinh. May HPLC Azura
(Knauer, Dlrc), cot pha dao Syncronis C18
(250 x 4,6 mm; 5 um), hé pha dong:
acetonitril - nuwéc (75:25, tt/tt), tbc dd dong
0,75 ml/phuat, buwéc séng phat hién 1a 230 nm
va thé tich tiém mau 1a 20 .

2.9. Panh gia kha nang giai phéng hoat
chat phyllanthin ctia bét cao DHCD

Tham khao phwong phap danh gia kha
naéng giadi phéng hoat chét trong nghién ctru
ctia Monika va cong sw (2021) ©® c6 diéu
chinh. Cac mau bét cao DHCP twong dwong
165 mg CSP dwoc cho vao thiét bj hoa tan
USP loai Il (DT 700 Logan, My) chira 900 ml
mdi trwdng pH 1,2 chra 0,5% tween 80
(kl/tt). Téc d6 canh khudy 50 vong/phat va
nhiét d6 37 = 0,5 °C. Cac méc thoi gian lay
mau 1a 0, 5, 10, 15, 30, 60, 120 phut. Tai
thdi diém 14y mau, rat 1,5 ml mau va bd
sung 1,5 ml méi trwong moi da dwoc lam
4m dén 37 + 0,5 °C. Cac mau dwoc loc qua
mang 0,22 pum va phén tich phwong phap
HPLC theo quy trinh dinh lwgng da tham
dinh.

2.10. Xac dinh lwu tinh cta bét cao
DHCD va CSP

Lwu tinh cia cac mau bodt dwoc danh gia
qua cac chi sé: khéi lwong riéng (KLR) truéc
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g6, KLR sau gé, chi sb nén, ty sé6 Hausner,
tbc do chay va goc nghi.

3. KET QUA VA BAN LUAN

3.1. Két qua khao sat kha ning tai cao
Iéng DHCD cua ta dworc hat

DPéi voi ta dwoc Neu, & ty 16 TDH:CL 14
1:1, 1:2 va 1:3 mau bot cao DHCD trung

pN1:3 pN1:4

Hinh 1. Cadm quan cdc méau Neu,
pN1:1, pN1:2, pN1:3 va pN1:4

gian tao thanh c6 cdm quan khé, toi, xop,
chwa c6 hién twong von cuc. O ty 1& TDH:CL
la 1:4 mAu bdt cao DHCD trung gian c6 xuét
hién tinh trang vén cuc (Hinh 1). Nhw vay, ty
& TDH:CL la 1:4 da vwot qua kha nang tai
CL clia Neu. Do d6, dirng khdo sat kha nang
tai cia TDH Neu & ty I&é TDH:CL la 1:4.

Hinh 2. Cam quan cdc mau Syl,
pS1:1, pS1:2 va pS1:3

pF1:5

Hinh 3. Cadm quan cdc méu Flo, pF1:1, pF1:2, pF1:3, pF1:4 va pF1:5

Péi véi ta duwoc Syl, mau bot cao
DHCP trung gian xuét hién vén cuc & ty
Ié TDH:CL la 1:3 (Hinh 2). Vi vay, dirng
khdo sat kha nang tai cia Syl & ty 1é
TDH:CL la 1:3.

DP6i voi ta dwoc Flo, mau bot cao DHCD
trung gian tao thanh co6 tinh trang vén cuc &
ty I1& TDH:CL la 1:5 (Hinh 3). Do dé, dirng

khao sat kha nang tai cia TDH Flo & ty 1é
TDH:CL Ia 1:5.

DPéi v&i méi TDH, 2 cong thire bot cao
DHCD trung gian khong bi vén cuc, cé ty 1é
CL cao nhat dwoc chon dé tiép tuc cac
nghién ciru tiép theo. Cac cong thirc khao
sat tiép bao gdébm pN1:2, pN1:3, pF1:3,
pF1:4, pS1:1 va pS1:2.
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3.2. Két qua khao sat thoi gian say cac
mau bét cao DHCD trung gian

Hinh 4 cho thdy t» méc thdi gian séy la
sau 3 gio tr& di, do 4m cac mau bdt cao
trung gian pS1:2, pN1:3 va pF1:4 (nhirng

g -

8 ==pS1:2 ==pN1:3 ——pF1:4
:\O\ & \

61 ¥ 2 —
£ N
«© 5 4 I > ]
o) \\}\\

4 4 )

3 ;

1 3 5 7

Thoi gian say (gio)

Hinh 4. D6 4m cdc méau bét cao DHCD
theo thoi gian sdy (n = 3)

3.3. Nghién cru anh hwéng cua ta
dwoe hat 1én tinh hat am cua bot cao
DHCD

Hinh 5 cho thdy muc d6 hut dm cula
cac ta dwoc hut (khdng phdi hop véi CL)
tang dan theo th tw Flo < Syl < Neu
(p < 0,05). Piéu nay cé thé giai thich la do
dién tich bé mat cta cac TDH ting dan
theo th tw Flo (160 m?/g) < Syl (295,7 m%g)
< Neu (300 m%g) ®™. Tang dién tich bé

—_
o
-
o

mau cé lwong CL nhiéu nhat, d6 dm cao
nhat) gidm khong dang ké&, gan nhw 6n dinh.
Do d6, thoi gian sdy cac mau bot cao DHCD
trung gian dworc Iwa chon la 5 gid & nhiét do
50 +5°C.

2,0 -
—Flo —Neu —Syl

Do hat &m (%)
o o

o
o

o
o

05 10 15 20 25 3,0
Thei gian thir nghiém dd hat am (gio)

Hinh 5. Két qua thir nghiém tinh hat 4m
theo thoi gian ctia cac mau TDH (n = 3)

mat dan dén tang tiép xuc gitva bé mat ta
dwoc voi khong khi &m, tlr d6 tang tinh
hat dm. Kich thwéc 16 réng nhé cia Neu
(5 - 30 nm) '@ va Syl (20 nm) " ciing gép
phan tao hiéu *ng mao quan, tadng kha
nang tai va gitr nwéc bén trong cu truc ta
dwoc. Trong khi d6, Flo ¢6 kich thuéc 16
rdng I&n hon (150 nm) " nén hiéu &ng
mao quéan dién ra yéu nén tinh hat &m cda
TDH Flo la thap nhét.

—
o

05 10 15 20 25 30
Thoi gian thi nghigm do hit &m (gidy)

05 10 15 20 25 30
Théi gian thir nghiém do hut &m (gio)

1 ——Neu —N1:2 1 —Flo —F1:3 1 —Syl —8111
< 8, —N1:3 ——CSP ~ g | —F1.4 —CSP ~ 84 —81:2 —CSsP
2 2 S
»«Eu 6 ’«Ev 6 Ng 6 -

5 4 2 4 3 4
8 2 8 2] 8 2]
0 0 0

05 10 15 20 25 30
Thoi gian thir nghiém do hut am (gioY)

Hinh 6. Két qua thir nghiém tinh hut 4m cda 3 nhém bét cao DHCD
str dung 3 loai TDH khdc nhau so véi mau CSP va TDH (n = 3)
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Két qua thtr nghiém tinh hat dm cda 3
nhom bot cao DHCD st dung 3 loai TDH
gdm Neu, Flo, Syl va mau cho thdy mau
CSP c6 tinh hat &m manh nhét, cac TDH c6
tinh hat Am thap nhat CSP (Hinh 6). Déi voi
cac cdp mau bot cao DHCD sir dung cung

N1:3

mot loai TDH, m&u cé ti 1é CL 16n thi tinh hat
4m manh hon.

Hinh 7 cho thay sau th&r nghiém tinh hat &m,
cdm quan mau CSP dam mau hon va tré nén
bét dinh. Trong khi cac tat cd cac mau bét cao
DHCD van gii* dwoc cdm quan nhw ban dAu.

1:3

CSP N1:2 F1:4 S1:1 $1:2

Hinh 7. Cam quan cdc mau CSP va bét cao DHCD trong thir nghiém tinh hat 4m

Hinh thai bé mé&t 1 hat bot clia cac mau
bét cao DHCD dwogc trinh bay trong hinh 8.
DPéi voi 2 mau N1:2 va N1:3, mau N1:3 bé
mé&t néng, it khoang trébng hon so v&i mau
N1:2. Biéu nay cé thé 1a do khi téng ty Ié tai

dan dén tang lwong cao DHCD l4p day cac 16
réng trong cu tric Neu. Hién twong twong tw
dwoc ghi nhan & 2 mau F1:3 va F1:4, bé mat
hat mau F1:4 ghi nhan it khoang tréng va it
sau hon so véi bé mat hat ciia mau F1:3.

Hinh 8. Hinh chup SEM cta bé mét 1 hat bét cao mau
N1:2, N1:3, F1:3, F1:4, S1:1va S1:2
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DPéi véi 2 mau S1:1 va S1:2, mau S1:2 ¢6
ty I& tai CL I&n hon, dan dén lvong cao da
da dé 1ap day hoan toan cac 16 réng trén bé
mat ta dwoc va mét phan cao DHCD khéng
dwoc hap phu bén trong Syl nén nam trén
miéng 16 réng, diéu nay lam cho bé mat hat
bot & mau S1:2 trd nén nham hon bé mét
hat bot & mau S1:1.

3.4. Khao sat dd tan cta cac mau
phyllanthin trong méi trwong thir kha
nang giai phéng hoat chat

D6 tan cuda phyllanthin trong mau CSP
trong méi trurong nwérc cat

Hinh 9 cho thdy véi cung 25 ml moi
trwdng nuwdc cat, khi tdng gap 2 1an lwong
CSP thém vao, néng do phyllanthin ctia mau
M2 (10,63 + 0,05 ug/ml) tdng khoang 2 lan
so v&i ndng do phyllanthin trong mau M1
(5,02 + 0,11 ug/ml) khi dinh lwong bang
phwong phap HPLC. Diéu nay ching té

25

20 A

15 A

7,03

Nong d phyllanthin (ug/ml)

A

Hinh 9. Két qua khéo sat dé tan cua cdc
mau phyllanthin trong méi trieong
nwéc cat (n = 3)

Tuy nhién néng d6 1,38 pg/ml qua thap
va gay khé khan trong tht* nghiém. Do do,
can khao sat thém méi trwdng thir kha nang
gidi phong khac va bd sung chat dién hoat
nham tang do tan cda phyllanthin trong CSP.

ndng dd phyllanthin trong mau M1 chwa dat
dén néng d6 bao hoa trong nuwédc cat va
ndng do phyllanthin trong mau M2 c6 thé dat
dén ndng d6 bao hoa trong nwéc cét, tuy
nhién, can duoc kiém ching. Vi vay, tiép tuc
khao sat ting lwong CSP (mau M3) gap 2
lan lwong CSP clia mau M2 nhung van gite
nguyén thé tich dung méi nwéc cat la 25 ml
dé kiém tra mau M2 cé ndng dd phyllanthin
da dat dén trang thai bdo hoa phyllanthin
hay chua.

Tuy nhién, khi tiép tuc tdng gép 2 lan
lwong CSP thém vao, ndng dd phyllanthin &
mau M3 1a 13,85 + 0,06 ug/ml, gap khoang
1,30 lan so v&i mau M2. Nhw vay, do tan
cta phyllanthin trong mau CSP khi hoa trong
nwédc cat 1a 13,85 + 0,06 pg/ml. Khi 4y, dé
dat didu kién sink dé thtr do hoa tan trong
moi trwdng nwéc cat thi ndbng dd phyllanthin
khéng I&n hon 1,38 ug/ml.

§4° 1 35,90

o

2
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Hinh 10. Két qua khao sat dé tan cua céc
mau phyllanthin trong méi trwong pH 1,2
chdra 0,5% tween 80 (ki/tt) (n = 3)

D6 tan cua phyllanthin trong méu
phyllanthin chuan so v&i mau CSP trong
méi trirong nwéc cat

Trong méi trwdng nwéc cat, dd tan cla
phyllanthin chuén 1a 7,03 + 0,05 ug/ml, thap
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hon khodng 1,97 lan so véi dd tan cla
phyllanthin trong CSP (Hinh 9). Biéu nay co6
thé giai thich 1a do phytol trong thanh phan
hoa hoc cia DHCD dwogc ghi nhan cé tac
dong twong tw mét chat hoat déng bé mat
nhd clu tric gdbm dau -OH (wa nuéc) va
dudi hydrocarbon dai (ky nwec) ML Te do,
gop phan tang kha nang tan cla phyllanthin
trong CSP.

D6 tan cuda phyllanthin trong mau CSP
trong méi trwong pH 1,2 chidra 0,5% tween
80 (kl/tt)

Trong mbdi trwdng pH 1,2 ch¥a 0,5%
tween 80 (kl/tt), khi tang gép 2 lwong CSP
thém vao, ndng doé cua phyllanthin & mau
M5 cao gap khoang 2 1an mau M4 (Hinh 10).
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Hinh 11. Két qua khéo sét dé tan
cua phyllanthin trong méi trwwong pH 6,8
chdra 0,5% tween 80 (kl/tt) (n = 3)

Tl két qua hinh 10 va hinh 11 c6 thé
thdy do tan cla phyllanthin it bi anh hwéng
b&i pH. Piéu nay duwoc gidi thich 1a do
phyllanthin khéng thé hién bat ky pKa nao
trong khoang pH tr 1,12 - 10,02, nén sy
khac biét vé dd tan cta phyllanthin trong
cac dung dich cé pH thay déi trong khoang
1,12 - 10,02 la khéng dang ké .

Tiép tuc tdng gép 2 lwong lwong CSP cho
vao, néng dd cua phyllanthin & mau M6
(35,90 + 0,61 pg/ml) chi gap khodng 1,72 lan
mau M5 (20,82 ug/ml). Vay, do tan cla
phyllanthin trong mau CSP khi hoa trong méi
trwdng pH 1,2 chra 0,5% tween 80 (kl/tt) 1a
35,90 + 0,61 ug/ml.

D6 tan cua phyllanthin trong méu CSP
trong méi trwvoong pH 6,8 chira 0,5% tween
80 (ki/tt)

Hinh 11 cho két qua twong tw khi khao
sat dé tan clGa phyllanthin trong mau CSP
trong méi trwdng pH 6,8 chira 0,5% tween
80 (kl/tt). PO tan cla phyllanthin trong méau
CSP khi hoa trong méi trwong pH 6,8 chira
0,5% tween 80 (kl/tt) 1a 35,71 + 0,37 ug/ml.

0 15 30 45 60 75 90 105 120
Thei gian (phut)
Hinh 12. Ty Ié phyllanthin giai phéng
theo thoi gian cia mau N1:1, F1:1 va S1:1
(n=3)

Do d6, ca 2 méi trwvdng pH 1,2 chira 0,5%
tween 80 (kl/tt) va moi trwong pH 6,8 chra
0,5% tween 80 (kl/tt) déu cho dd tan cua
phyllanthin twong tw nhau. Vi vay, moi
trwong pH 1,2 chra 0,5% tween 80 (kl/tt)
dwgc chon lam maéi trwdng thlr kha nang
giai phong hoat chat. Nong dd phyllanthin
trong mau thlr dd hoa tan khéng Ién hon
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3,50 pg/ml d& ddm bao diéu kién sink trong
thir nghiém giai phong hoat chét.

3.5. Banh gia kha nang giai phéng hoat
chat phyllanthin ctia bot cao DHCD

Hinh 12 cho thdy & cung ty 1&6 TDH:CL 1a
1:1, khd nang gidi phéng phyllanthin trong
cac mau bot cao DHCD téng dan theo thi tw
S1:1 < F1:1 =~ N1:1 twong (ng lan lwot voi
TDH st dung theo thir tw Syl < Flo ~ Neu.

Theo nghién clru cia Panda va coéng sw
(2024), nguyén ly co ban cia qua trinh
phoéng thich hoat chét tr chat hap phu gbc
silica la twong tac manh hon gitra silica va
nwdc so voi twong tac gitra silica va thubc
do cac lién két hydro ['®. Trong cac mau bot
cao DHCD, cao DHCD duwoc bat gitr bén
trong cAu trac TDH va c6 thé hinh thanh lién
két hydro v&i TDH. Trong méi trwéng hoa
tan sy hinh thanh lién két hydro manh hon
gilba TDH va cac phan ti¢ nwédc gay ra sy
phan hap phu cta cao DHCPD. Do d4, kha
nang hinh thanh lién két hydro gitva TDH va
cac phan tir nwéc 1a mot yéu tdé quan trong
dan dén sy khac nhau vé kha nang giai
phéng hoat chét.

Nghién clru clia Mura va cong sw (2019)
cho thdy kha nang hinh thanh lién két hydro
gitba TDH va cac phan t&r nwédc clia Neu cao

©
o © O
©
o O o

11 —N1:2
| —N1:3

o
o

o
o

o

N WA OO N ®
o o

= N W s OO N ®
o
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Ty 1& phyllanthin gidi phéng (%)
Ty 1& phyllanthin giai phong (%)

o o
=
o

o

hon Syl "% gép phan giip kha nang giai
phéng hoat chét clia Neu cao hon Syl.

Ngoai ra, viéc tang kich thuwdc 16 rong dan
dén tang khd nang gidi phong hoat chét.
Trong khi dé, tang kich thwéc hat té& dwoc
dan dén tang quang dwdng thubc khuéch
tan tir trong ra ngoai, tr d6 gidm kha nang
gidi phong hoat chat '

Syl ¢c6 kich thuwéc hat [a 120 um M &n
nhét trong 3 loai TDH (kich thwéc hat cua
Neu va Flo 1an lwot [a 106 um 8 va 30 um ©)
va kich thuwéc 16 réng 1a 20 nm ' nhé hon
kich thwéc 16 rédng cta Flo (150 nm) ™ va
Neu (5 - 30 nm) "%, Didu nay gép phan giai
thich cho viéc kha nang giai phong hoat chét
cla ta dwoc Syl 1a kém nhét trong 3 loai
TDH. Bén canh do, Flo c6 kich thuwdc hat
nhd nhét va kich thuéc 16 réng Ién nhét, do
do Flo c6 kha nang giai phong hoat chét tét.

Két qud danh gid kha ndng giadi phoéng
phyllanthin cla cac cap céng thirc bdt cao
DHCD clGa 3 nhém TDH dwoc trinh bay
trong hinh 13. C& 3 db thi déu cho thdy mau
b6t cao DHCD c6 ty 1é tai CL I&n hon thi cé
kha nang gidi phong phyllathin tét hon. T
do, chon ra 3 mau gébm N1:3, F1:4 va S1:2 14
mau tét nhat cia mdi loai TDH. Ca 3 mau
dwoc chon déu cé khd nidng gidi phong
phyllanthin nhanh, trén 70% sau 15 phut.

©
o © ©

——F1:3
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0 15 30 45 60 75 90 105 120
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0 15 30 45 60 75 90 105 120
Thai gian (phut)

0 15 30 45 60 75 90 105 120
Thoi gian (phut)

Hinh 13. Két qua danh gia kha nang giai phéng phyllanthin
cla cdc cap céng thirc bét cao DHCD sitr dung 3 nhém TDH khac nhau (n = 3)
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So sanh kha nang tai CL, kha nang cai thién tinh hat &m va kha nang giai phong
phyllathin ctia cac mau b6t cao DHCD N1:3, F1:4 va S1:2, két qua dwoc trinh bay trong

bang 3.

Béang 3. So sdnh kha nang tai CL, kha nang cai thién tinh hat 4m
va kha nang giai phéng phyllanthin cia mau N1:3, F1:4 va S$1:2 (n = 3)

N1:3 F1:4 S§1:2
Ham lwong cao DHCD (%) 60,00 66,67 50,00
D6 hat &m sau 3 gior (%) 5,38 £ 0,08 5,30 £ 0,11 5,80+ 0,08
Ty Ié phyllanthin giai phéng sau 120 phut (%) 88,94+3,60 | 88,31+£146 | 76,16+ 2,61

Bang 3 cho thdy mau S1:2 c¢6 ham
lwong cao DHCD va ty 1é phyllanthin giai
phéng thdp nhét, tinh hat dm cao nhét
trong 3 mau. Do d6, miu S1:2 khong
dwoc chon. Mau N1:3 va F1:4 c6 tinh hut
4m va kha nang giai phéng hoat chat khac

nhau khéng dang ké. Tuy nhién, méu F1:4
c6 ham lwgng cao DHCD I&n hon mau
N1:3. Vi vay, mau F1:4 duoc chon lam
mau bot cao DHCPD tét nhat va duwoc tiép
tuc st dung dé& nghién clru bao ché cac
san pham tir DHCD.

Béng 4. Céc chi sé Iwu tinh cia mau F1:4 va CSP (n = 3)

Mau | KLR trwéc | KLR sau gé Ty sé Chisé nén| Géc nghi (o) Téc dé chay
go (g/ml) (g/ml) Hausner (%) (g/s)
F1:4 0,30+£0,01 | 0,40£0,01 | 1,35+£0,01 |25,74+0,63| 42,23+0,84 3,71 £ 0,07
CSP 0,20+0,01 | 0,30+0,01 | 1,50+0,03 [33,32+ 1,31| Khong xac dinh | Khéng xac dinh
duoc duoc

Céc chi sb lwu tinh cia mau F1:4 va CSP
cho thdy mau F1:4 cé KLR cao hon CSP
(Bang 4). Diéu nay c6 thé la do hat bot mau
F1:4 co6 cAu trdc hat chat va it xép hon hat
CSP. Bén canh d6, mau F1:4 c6 ty sb
Hausner (1,35 + 0,01), chi sb nén (25,74 +
0,63%) va goc nghi (42,23 + 0,84°) dat kha
nang chdy & mc kha. Trong khi do, kha
ndng chdy ctia CSP & muc rat kém. Nhuw
vay, mau F1:4 c6 lwu tinh dwoc cai thién tét
hon méu CSP.

Hinh 14 cho thay hat CSP ¢6 kich thuwéc
nhd (khoang 1 - 10 um) va nhiéu manh vun.
Cac hat c6 kich thwée nhd, lwc Val de Waals

va lyc tinh dién sé& gay ra sw két dinh gitra
cac hat dan dén kha nang chay kém !9
Trong khi d6, hat bdt cao mau F1:4 ¢6 kich
thwéc dao déng trong khoang 40 - 60 um,
dan dén mau F1:4 c6 kha nang chay tét hon
méau CSP.

Ngoai ra, KLR cia mau F1:4 cao hon
KLR cGia m&u CSP (0,20 + 0,01 g/ml) va ta
dwoc Flo (0,11 g/ml) ¥ tlr d6 mau F1:4 cé
thé gitp gidm hinh thanh bui. Kha ndng chay
clia mau F1:4 cai thién hon so v&i ta dwoc
Flo ban d4u, diéu nay dwoc thé hién qua goc
nghi ctia F1:4 14 42,23° tbt hon géc nghi cua
Flo 1& 47° ®,
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4. KET LUAN

Nghién ctru da khao sat va danh gia
dwoc anh hwéng cta cac TDH Neu, Flo va
Syl 1én tinh chét bot cao DHCD. Mau F1:4
dwoc chon cé ham lwong tai CL Ién nhét,
cai thién tinh hut &m va kha nang giai phéng
hoat chat tét. K&t qua nghién ctru co thé lam
tién dé& cho viéc phat trién san pham tir bot
cao DHCPb.

Nghién ctru nay duwoc tai tro béi Dai hoc
Y Dwoc Thanh phé HS Chi Minh theo Hop
déng s6 238/2025/HP-PHYD, ngay 28 thang
4 ndm 2025.
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