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Abstract: Published research showed that mango seeds have good anti-inflammatory and
antibacterial properties. The purpose of this study is to develop a microemulsion formula containing
mango seed extract for application in the treatment of inflammatory acne. Isopropyl myristate and
coconut oil were selected as the fixed oil phase components. Phase diagrams for the microemulsion
regions were constructed using PEG 40 hydrogenated castor oil as surfactant and PEG 400 as co-
solvent. Microemulsions were prepared by titration and mixed with mango seed extract.
Microemulsions and the physical and chemical stability of the microemulsion were evaluated for
droplet size and PDi index using dynamic light scattering technigues. The microemulsion was gelled
and evaluated for its anti-inflammatory effect by comparing it with an acne cream on the market.
The selected microemulsion formula has a ratio of isopropyl myristate oil to coconut oil of 1:2,
Smix/Co is PEG 40 hydrogenated castor oil to PEG 400 with a ratio of 3:1, and a high loading
efficiency of 5% mango seed. The average particle size of the microemulsion reached 22.74 nm.
The selected microemulsion showed good stability, with almost no change in particle size when
stored at room temperature after 30 days. The microemulsion was gelled with 7% carbopol, and the
permeability of polyphenols from the microemulsion gel within 6 hours was observed to be about
59.61%. The microemulsion gel inhibited the denaturation of bovine serum albumin, indicating that
the microemulsion containing coconut oil and mango extract may help in treating inflammatory
acne. Microemulsion gel containing mango seed kernel has been successfully studied, has anti-
inflammatory activity equivalent to a modern control drug, and is promising as a natural preparation
that can provide anti-inflammatory protection on acne skin. However, further clinical studies need
to be conducted before use.
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Bao ché gel vi nhil twong chira cao nhan hot xoai
(Mangifera indica L.) huéng tac dung khang viém

Nguyén Ngoc Nhi Thao®, Nguyén Thi Trang Pai
Truong Dai hoc Y Dwoc Can Tho, 179 Nguye;n Van Cir, Ninh Kiéu, Can Tho, Viét Nam

Nhén ngay 29 thang 7 nam 2023
Chinh stra ngay 05 thang 10 ndm 2023; Chap nhdn dang ngay 18 thang 3 nim 2024

Tém tat: Cac két qua nghién ctru da cong bd cho thdy hot xoai ¢6 kha ning khang viém, khang
khuén rét t6t. Muc dich ctia nghién ctru nay 1a phat trién cong thirc vi nhil tuong chira chiét xuat hot
xo0ai dé ung dung trong diéu tri myn viém. Vat liéu va phuong phap: Isopropyl myristat va dau dira
dugc chon 1am thanh phan pha dau c¢6 dinh. Gién d6 pha cho cic viing vi nhii trong dugc xay dung
bang cach str dung dau thau dau hydro hoa PEG 40 1am chét hoat dong bé mit va PEG 400 lam chat
déng dung mo6i. Vi nhil turong dugc bao ché bé‘mg cach chuén do va tron vai chiét xudt hot xoai. Do
6n dinh vat 1y va hda hoc cta vi nhii trong dugc danh gia gé)m kich thuéc tiéu phéan, chi s6 PDi, sit
dung k¥ thuat tan xa 4nh sang dong. Vi nhii twong dugc tao gel va danh gia vé tac dung chdng viém,
so sanh kha ning khang viém v&i mot loai kem tri mun trén thi truong. Két qua: cong thirc vi nhii
tuong dugc lya chon 6 ty 1& dau isopropyl myristat, dau dira 1a 1:2, Smix/Co 1a PEG 40 hydro hoa
dau thiu dau va PEG 400 véi ty 16 3:1 va c6 hiéu sudt tai cao hat xoai 5%. Kich thudc hat trung binh
cua vi nhii tuong dat 22,74 nm. Vi nhii twrong dugc lya chon cho théy d6 6n dinh tbt, hau nhu khong
thay d6i kich thudc tiéu phan khi bao quan ¢ nhiét d6 phong sau 30 ngay. Vi nhii tuong duoc tao
gel v6i 7% carbopol va kha nang khuéch tan cua polyphenol tir gel vi nhil tuong trong vong 6 gio
dugc quan sat 1a khoang 59,61%. Gel vi nht tuong e ché sy bién tinh cta albumin huyét thanh bo,
cho thay rang vi nhii trong chira dau dira va chiét xuat hot xoai c6 thé giup diéu tri mun viém. Két
luan: Gel vi nhii twong chira nhan hot xoai da dugc nghién ctru thanh cong, c6 hoat tinh chéng viém
twong duong véi mot loai thudc tri mun trén thi treong va hira hen 1a mot ché phém tw nhién co thé
bao vé chéng viém cho da mun. Tuy nhién, cic nghién ciru 1am sang siu hon cin dugc tién hanh
trudce khi sir dung.

Tuwr khéa: polyphenol, nhan hdt xoai, khang viém, vi nhii tuong.
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1. Mé dau

Nhéan hat xoai chira carotenoid, tocopherol,
polyphenol (mangiferin, hesperidin, rutin,
quercetin, kaempferol,...) va acid phenolic (acid
galic, acid caffeic, acid ellagic,...). Cac thanh
phﬁn hoéa thyc vat nay duogc biét dén vé6i dac tinh
chéng oxy hoéa, chdng ung thu, khang khuan va
tri dai thio duong [1-4], Chiét xuét hot xoai 6
kha niang chéng oxy hoéa va khang khuan hiéu
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quéa hon so v6i chiét xuét vo trai xoai (M. indica
L.) [5, 6]. Trong mdt nghién ctru khac, cac phan
doan ethanol thé hién tic dung khang khuan
manh nhat dbi voi Propiobacterium acnes véi
nong do trc ché toi thiéu va nong do diét khuan
t6i thiéu 1an luot 1a 1,56 mg/mL va 12,50 mg/mL
[4]. Tac dung trc ché cia cac chét chiét xuat ddi
v6i sy tiét IL-8 tir cac té bao RAW 264.7 gy ra
LPS ciing di duoc cong bd. Chat chiét xuit tir
nhén ctia qua M. indica tho c6 hiéu qua chdng lai
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vi khuan hiéu khi va ky khi gdy mun trimg c4,
dic biét 1a P. acnes va c6 tac dung chong oxy
hoa ciing voi cac hoat ddng chong viém. Do do,
theo két qua ciia cac nghién ctru trude ddy, chat
chiét xut co thé 1a tac nhan tiém niang dé diéu tri
myn viém [7]. Dé tng dung tac dung khang
viém, tri mun cua nhan hot xoai, viéc lya chon
dang bao ché phu hop 14 can thiét. Trong s6 cac
dang bao ché hién dai, hé gel vi nhil twong hodc
dang h¢ tu vi nhii tuong hoa la mt dang bao ché
dugc quan tAm nghién ctru nhiéu gan day [8-10].
Day ciing 1 dang bao ché phu hop véi cao nhan
hot xoai duge chiét b@“mg ethanol v&i cac thanh
phan c6 d6 phan cyc khac nhau nhu polyphenol
dé tan trong nudc va mangiferin thi lai kho tan
trong nudc [8]. Do d6, nghién ctru ché pham
chira dich chiét hot xoai & dang gel vi nhii ‘tuong,
danh gia tac dyng khang viém in vitro 1a can thiét
nham cung cap mot lya chon diéu tri tir thién
nhién dong thoi gidi quyét van dé 6 nhidm moi
truong. Muc tiéu chinh ctia nghién cuu la xay
dung cong thie diéu ché vi nhii tuong chira cao
hot xoai on dinh, kha niang thAm tot va danh gia
hoat tinh khang viém in vitro ciia ché pham so
v6i ché pham khang viém tri mun trén thi truong.

2. Nguyén liéu, thiét bi va phwong phap
nghién ciru

2.1. Nguyén liéu, hod chat, thiét bi nghién ciru

2.1.1. Nguyén liéu, hod chat

Xoai Cat Hoa Loc duoc thu hai tai O mon,
Can Tho va thang 4/2022 va xir ly 14y nhan hot
phoi kho, xay min voi d6 am dat 8,5% dua vao
chiét xuét bao ché cao véi ethanol 96% bing
phuong phap ngdm lanh & nhiét d6 phong vdi ty
¢ 1:10, cao dac thu dugc dat ham lugng
polyphenol tong 1a 443,06 + 0,43 mg/g cao, chi
tiéu mat khéi lugng do 1am khé dat 7,06%. Hoa
chat va dung moi: chit chuan acid gallic, ham
lugng 98% (Sigma Aldrich). Ta dugc dau
isopropyl mysistat (Céng ty 3C); PEG 40
hydrogenated castor oil (Coéng ty 3C), PEG 400,
propylene glycol, Tween 80, Span 80 (Trung
Qudc), Carpobol 940 (My). Huyét thanh bo
(BSA, Himedia - An D¢), chit chuin

prednisolone, diclofenac (46 tinh khiét 99,8%)
duogc cung cép boi Vién Kiém nghiém thanh phé
H6 Chi Minh va cac hoa chit théng dung khac.

Thudc d6i chimg: Klenzit-C gel (Glenmark)
chira 1 mg adapalene va 10 mg clindamycin trong
19 gel

2.1.2. Thiét bi nghién ciru

Mady do quang phé UV-Vis (Hitachi-Nhat),
to  sdy (Memmert-Ptic), bép cach thuy
(Memmert-btrc), can ky thuat (Sartorius-Duc),
can phan tich (Sartorius-Birc), can phan tich 4m
A&D (MX50-Nhat), may do pH (Ika-Buc), may
do kich thudc tiéu phan Zetasizer (Malvern-
Anh), may khudy tir (Ika-Dirc) va cac dung cu
thuong quy cia phong thi nghiém.

2.2. Phuong phadp nghién cuu

2.2.1. Bao ché vi nhii tuwong va gel vi nhii
twong chira cao nhdn hot xoai

Bdo ché vi nhii twong

Khao sat ty 1& phdi hop giita dong dién
hoat/dién hoat va pha dau: lya chon chit dién
hoat va ddng dién hoat (Smix) tir cac chat Tween
80, Span 80, PEG 400, lauryl glycosid, PEG 40
hydrogenated castor oil, propylen glycol,
ethanol. Phdi hop ting cap chat dién hoat sao
cho ¢6 HLB nam trong khoang 10-14 dé xay
dung vi nhii twong D/N. Thyc hién phdi hop cac
Smix/Co gdm déng dung méi: dién hoat theo cac
ty lé: 1:1; 1:3; 1:4 (khéi lugng/khdi lwong). Mai
ty 16 Smix/Co duoc phdi hop véi pha dau theo
cac ty Ié tur 9:1; 8:2; 7:3; 6:4; 5:5; 4:6; 3.7; 2:8;
1:9 (Smix/Co:Dau) (khdi luong/khdi luong).
Pha dau duoc chon 1a hdn hop dau isopropyl
myristat két hop dau dira. Cac hon hop phéi hop
duoc quan sat & thoi diém sau vortex 10 pht.

Khao sat gian dd pha tir cac ta duoc duoc
chon. Gian d6 pha duogc xay dung bang phuong
phap chuin do nudc cit duoc thém vao hé chat
mang (gom 3 thanh phan dau - chat dién hoat —
chat dong dung méi) dé thir kha ning tao thanh
hé ty vi nhii hoa khi khong c6 cao hot xoai voi
muc dich lya chon ti 18 t&i uu gitra chét dién hoat
va chat ddng dung méi cho hé, sau mdi lan thém
nudc, lic xoay trong 1 phut, quan sat do trong
hdn hop, tiép tuc lap lai cac thao tac thém nude
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va lac xoay, diém két thic Ia khi hdn hop duc
hoac ¢6 hién tuong tach 16p. Gian db pha véi 3
thanh phan phdi hop thich hop (Dau : Smix/Co :
Nuéc) c6 dién tich vang vi nhii twong Ion nhat,
phU hop véi do trong sudt caa hdn hop nhin thay
bang mit thuong.

Cong thirc vi nhii twong dugc lya chon tur
gian d6 pha sao cho thanh phan pha dau chiém
ty 1& khong dudi 4%, luong chat dién hoat sir
dung 13 it nhat. Khao sat kha ning tai cao hot
x04i trén cac hé ta duge tiem nang voi ham lugng
cao hot xoai 1an luot 13 100 mg, 500 mg, 1000
mg, 2000 mg cho 10 g hé vi nhii tuong tring.
Hoa tan bang cach khudy trong 10 phit. Danh
gia qua viéc ly tim 1000 vong/phut dé loai cac
cong thac chira cao hot xoai bi tua, cidn, hoac
tach 16p. Dé yén 24 gio & nhi¢t do phong sau do6
tién hanh céc thir nghiém tiép theo.

Bdo ché gel vi nhii twong

Khao sat nong dg carbopol 940 tir 5% (G1),
6% (G2) va 7% (G3) dé tao gel nén va phdi hop
v6i vi nhil tuong. Bao ché gel vi nhii tuong chira
cao hot xoai theo cong thire sau:

Vi nhil tuong 509
Glycerin 1lg
Nipagin M 0,1¢
Gel nén carbopol 940 vira du 100 g
Quy trinh bao ché:

- Ngam truong nd hoan toan carbopol 940
trong nudc theo cac mirc ndng do trong 24 gio.
Can lugng vira da theo cong thurc.

- Pun ndng glycerin dén 60 °C. Cho nipagin
M vao hoa tan. Phbi hop hdn hop vao Carbopol
940 da truong nd va khudy tron nhe nhang dén
ddng nhat (1).

- Cén chinh x4c lugng vi nhii twong theo
cong thic. Thém dan vi nhii twong vao (1),
khuay tron dén dong nhat.

- Bao quan gel tao thanh trong lo thuy tinh
nu, miéng rong trong t6i thiéu 24 gio, sau do lay
mAu dé thyuc hién kiém nghiém.

2.1.2. Panh gia vi nhil twong va gel vi
nhii tvong

- Panh gia kich thudc va phan b kich thudce
tiéu phan trong vi nhii tuong bang thiét bi tan xa
laser: can 0,05 g vi nhil twong chira cao xoai sau
d6 phan tan hé vao khoang 50 mL nudc cat da

loc qua mang 0,2 um, cho miu vao cuvet thuy
tinh, tién hanh do trén thiét bi tan xa laser véi chi
s6 khtic xa RI1a 1,33 va do hap thu 13 0,01.

- banh gia do on dinh vat Iy cia vi nhii
tuong: ly tdm vi nhil twrong 5000 vong/phat trong
30 phat sau d6 quan sat tinh chat cta vi nhii
tuong. Vi nhil twong duoc coi 1a 6n dinh khi
khong co sy tach 16p sau ly tam.

- Xé4c dinh d6 bén ctia hé vi nhil twong bang
cach theo ddi ¢ diéu kién nhiét do phong trong
30 ngay. Panh gia cam quan, kich thudc hat, d6
phan bd kich thudce hat ciia hé so véi ban dau.

- DBanh gia gel vi nhil tuong chira cao nhan
hot xoai.

Tinh chét: dugc danh gia bang quan sat cam
quan. Yéu cau: gel vi nhil twong chira cao nhan
hdt xoai c6 mau nau vang, thé chit mém, min,
ddng nhit, it hoic khong c6 bot khi.

Do 6n dinh chu ky nhiét: can 5 g mdi mau
gel cho vao 6ng nghiém cé nap vin riéng biét.
Dé ¢ nhiét d6 phong trong tdi thiéu 24 gid. Thuc
hién 6 chu ky nhiét. O mdi chu ky, miu gel duoc
bao quan lan lugt & 4 °C  trong 16 gid, tiép theo
050 °C trong 8 gio, cac chu ky dugc thuc hién lién
tuc. Sau mdi chu ky quan sat su tach 16p, van duc
ctia gel. Yéu cau: gel khong tach 16p hay van duc.

pH: can khoang 0,5 g gel, phan tdn vao nudc
cit vira di 50 mL. Xac dinh pH bang may do
pH & nhiét dd phong. Thuyc hién trén 3 mau thir
doc lap.

Pinh luong ham lugng polyphenol tong
trong gel vi nhil trong: bang phuong phap do
quang sau khi phan ung véi thudc thir folin-
ciocalteu ¢ budc soéng 765 nm. Ham lugng
polyphenol toan phan duoc tinh theo acid gallic.
Dung dich chuan acid gallic: can chinh xéac
khoang 10,0 mg acid gallic chuan, hoa tan trong
nude cit dé duge 100 ml dung dich chuan gc
(ndng d6 100 pg/mL). Dung dich thir: can chinh
xac khoang 0,3 g gel vi nhii tuong cho vao binh
cAu, chiét bang thiét bj chiét siéu 4m & nhiét do
40 °C, thoi gian 30 phat bang 80 mL nudc ct.
Sau dé, bd sung trong binh dinh mtc 100 ml
bang nudc cat. Loc thu dich chiét. Hut chinh xéac
1,0 mL dung dich thir cho vao dng nghiém, thém
5,0 mL thudc thtr folin-ciocalteu, lic déu trong 2
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phiit. Dé yén & nhiét do phong trong 10 phut.
Thém 4,0 mL dung dich Na,COj3 7,5%. Lac déu
trong 2 phut, day kin, dé yén ¢ nhiét d6 phong
trong 60 phit. Him luong polyphenol toan phan
trong gel vi nhil trong theo acid gallic dugc tinh
theo cong thire: X = (Cthuc x V x 100)/m. Trong
do: X: ham luong polyphenol toan phan (mg/g);

Cthuc: néng do polyphenol toan phan trong dung
dich thar (pg/mL); V: thé tich dung dich thu
(mL); m: khdi lugng cua gel (g).

Danh gia kha ning giai phong hoat chat in
vitro: dung té bao Franz kiéu dung véi cac thong
sO sau: thé tich budng nhan (dd c¢6 thanh khudy
tr): 13,45 mL (xuat x( thiét bi: Viét Nam); Nhiét
do mdi trudong thu: 37 +1°C; Tbc dd khuéy: muc
2 trén may khudy tir IKA; Luong ché pham thur
nghiém: 0,5 g; Mang thi: mang cellulose acetat
0,45 pum, duong kinh 20 mm; Mo6i truong tha
nghiém: dém phosphat pH 7,4. Thoi gian thi
nghiém: 6 gio. Thé tich mau thir nghiém: 1 mL.
Dién tich tiép xtc ciia mang thir va méi truong:
2 cm?. Pinh lugng polyphenol tong khuéch tan
qua mang theo quy trinh da dugc sir dung dé dinh
luong trong ché pham Téng luong polyphenol
trong ché phim khuéch tan qua t& bao Franz
trong 6 gio theo cong thire: Qn = V X Cy. Trong
do: V (ml): thé tich ngan tiép nhan; Cn (g/ml):
ndng d6 miu nhan dugc & tn; Qn (ng): tong luo‘ng
polyphenol trong ché pham khuéch tan qua té
bao tham tinh Franz.

2.1.3. Banh gia hoat tinh khang viém cua gel
vi nhil twong chita cao nhdan hot xoai

Phuong phap khao sat hoat tinh trc ché sy
bién tinh cua albumin huyét thanh bo: kha ning
khang viém ctia miu thir dugc khdo sat thong
qua hoat dong wrc ché su bién tinh albumin huyét
thanh bo (Bovine serum albumin, Himedia, An
Do) dugce thuc hién theo mo ta cua Shah va cong
su (2017) [11] c6 hiéu chinh. Hon hop phan tng
gdm 150 pL mau thir & cac nong do khac nhau
v6i 150 uL dung dich albumin huyét thanh bo
0,5%. Sau do, hon hop duge u & 27 °C trong 20
phiit. Sy bién tinh albumin huyét thanh bo duoc
gdy ra bang cach giit hdn hop phan tng & 80 °C
trong 20 phut. Sau khi 1am mat, tién hanh do mat
d6 quang tai budc song 660 nm. Diclofenac

(Vién Kiém nghiém thudc thanh phé H6 Chi
Minh, Viét Nam) dugc st dung nhu ddi chung
duong. Kha ning we ché sy bién tinh albumin
huyét thanh bo dugc xéc dinh theo cong thirc
sau: phan trim trc ché (%) = 100 x (1-Vt/Vc).
Trong d6, Vt: mat d6 quang ctia mau thir hodc
chat chuan, Vc: mat do quang ctia mau chira dém
phosphat (pH=7,4).

3. Két qua nghién ciru
3.1. Bdo ché vi nhii twong

3.1.1. Xdy dung gian do pha xdc dinh ving
vi nhil tuong

Trén co s khao sat kha nang hoa tan ctia cao
dic nhan hot xoai trong mot sé chat dién hoat,
d6ng dung moi va dau, nghién ciru di chon duoc
céc thanh phan dé khao sat hinh thanh vi nhil
tuong bang phuong phép tu vi nhii hoa gdm pha
dau: isopropyl myristat, dau dira; chat dién hoat:
PEG 40 hydrogenated castor oil, Tween 80, Span
80; chat déng dién hoat: PEG 400. Két qua khao
sat kha ning hoa tan ca tuéng dau vao hdn hop
chat dién hoat va déng dung madi cho thiy 3 hé
sau c6 kha ning hoa tan tot vao nhau gom hé (1)
Dau 1 (isopropyl myristat, ddu dira ty 18 1:2),
Smix/Co 1 (PEG 40 hydrogenated castor oil va
PEG 400 ty 1& 3:1); (2) Dau 2 (isopropyl
myristat, dau dira ty 18 2:1), Smix/Co 1 (PEG 40
hydrogenated castor oil, va PEG 400 ty 1€ 1:1)
(3) Dau 1 (isopropyl myristat, dau dira ty 18 1:2),
Smix/Co 2 (Tween 80, Span 80 va PEG 400 ty
1€ 3:1:1).

Két qua khao sat cac gian d6 pha dugc thé
hién trong Hinh 1. Trong d6, chon hé cé kha
nang hinh thanh vung vi nhil twong c6 dién tich
16n nhat 1a hé (1) Dau 1 (isopropyl myristat, diu
dura ty 1€ 1:2), Smix/Co 1 (PEG 40 hydrogenated
castor oil va PEG 400 ty 1€ 3:1).

3.1.2. Phéi hop cao hét xodi trong cong thirc
vi nhi tuong

Ba cong thirc chon tir hé Dau 1 (isopropyl
myristat, dau dira ty 1& 1:2), Smix/Co 1 (PEG 40
hydrogenated castor oil va PEG 400 ty 1¢ 3:1)
duoc nap cao xoai vai cac ty 1€ tir 1-20% (kI/KI).
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sat mau chua tan hét. Két qua duoc trinh bay
trong Bang 1.

Hoa tan cao trong hé bang cach khuay trong 10
phut. Tién hanh ly tdm 3000 vong/phut dé quan

} . £ \ J
AVAVAY / £
, 4 /
’ / - v ’f__ ~. - / ‘/
(1a) (1b) (1c)

Hinh 1. Gian d6 pha cta hé chat mang Déau 1 (isopropyl myristat, dau dira=1:2): Smix/Co 1 (PEG 40
hydrogenated castor 0il:PEG 400=3:1)-Hinh 1a; Dau 2 (isopropyl myristat, ddu dira=2:1):Smix/Co 1 (PEG 40
hydrogenated castor 0il:PEG 400=1:1)-Hinh 1b, Dau 1 (isopropyl myristat, dau dira=1:2):Smix/Co 2 (Tween 80,
Span 80 va PEG 400=3:1:1)-Hinh 1c.

Bang 1. Tai lugng cao xoai tdi da trong cong thirc vi nhii twong va d6 on dinh vat 1y cta vi nhil twong hinh thanh

Cong thure Nong do cao hot xoai
(Ty lé 0 0, 0, 0

D:Smix/Co:N) 1% 5% 10% 20%

CT1 (4:40:56) %(;lni 31;;1,‘[ tgiﬁn Iiginiﬁlgt tgiﬁn C6 cin sau ly tim C6 cin sau ly tam

CT2 (4:44:52) %(;lni 31;;1,‘[ tgiﬁn Iiginiﬁlgt tgiﬁn C6 cin sau ly tim C6 cin sau ly tam

CT3 (4:46:50) Kliong xuat }An@n Kliong xuat IAnen Kliong xuat lAn@n C6 cin sau ly tam
can sau ly tdm can sau ly tdm can sau ly tdm

CT4 (8:42:50) Khéong xuat 131¢n Khéong xuat lAnen Khéong xuat lAnen C6 cén sau ly tim
can sau ly tdm can sau ly tdm can sau ly tdm

Nhan xét: Ca 4 cong thirc déu c6 kha ning
tai 5% cao hot xoai. Uu tién chon cong thirc co
ty 1€ pha dau cao va/hoac lugng chat dién hoat it

hon nén chon CT4 va CT1. Tién hanh danh gi4

Bang 2. Cac thong s6 cua cong thirc CT1 va CT4

d6 6n dinh sau ly tim (ly tdm 5000 vong/phut
trong 30 phut), ¢& hat va phan bo ¢& hat cua CT4
va CT1 dugc két qua nhu trong Bang 2.

Cong thuc Kich thuédc ti€u phan trung binh (nm) PDi D¢ on dinh sau ly tdm
CT1 (4:40:56) 22,41 0,119 Pat
CT4 (8:42:50) 42,48 0,464 Pat

Nhan xét: cac hé vi nhii tuong CT1 va CT4
déu dat d6 6n dinh sau ly tdm, c6 kich thudc tiéu
phan trung binh dat quy dinh vé ¢& hat cua vi nhii
tuong. Cong thirc CT1 ¢ hé s da phan tan thap,

nhd hon 0,3 chung t6 thugc hé don phan tan nén
dugc chon dé pht trién thanh gel vi nhii twong.

Khao sat d6 bén cong thirc vi nhii tuong & &
nhiét d thuong trong 30 ngay.
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Hé vi nhii twong CT1 duoc khao sat do bén
& nhiét d6 thudng trong 30 ngay, két qua duoc
trinh bay tai Bang 3, Hinh 2.

Nhan xét: hé vi nhii tuong CT1 hau nhu
khong cé su thay d6i déng ké vé kich thudc hat
hodc tiéu phan. Két qua danh gia cam quan hé

cling cho thdy hé khong bi két tua, khong tach
l6p khi bao quan 30 ngay ¢ nhi¢t d§ thuong.
Véi cac két qua dat duoc cho théy hé vi nhii
tuong CT1 On dinh trong thoi gian 30 ngay &
nhiét 46 phong.

Bang 3. Két qua d on dinh ciia hé CT1 & nhiét d thuong trong 30 ngay

Ban dau Sau 30 ngay
Kich thudc tiéu phan trung binh 22,41 22,35
Chi s6 da phan tan 0,119 0,028

Két tua dugc chat

Khong két taa

Khong keét taa

Téch lop

Khong tach lop

Khong tach lop

Rosus

Se ) Whiermty St Dev (dn
Pesk 1 3 h
Pask 2
Iteroapt: O e Pows )
Rowait quatity

(22)

Sae jam) N Whersity 5t Dev jdn

Poak 3
Irtwrcags L Pok )

Rerul quakty

(2b)

Hinh 2. Két qua do kich thudc tiéu phan hé CT1 & nhiét do thuong thoi diém ban dau (2a) va sau 30 ngay (2b).

3.2. Piéu ché gel vi nhii tuong va danh gia cac
ddc tinh cua gel thanh pham

3.2.1. Piéu ché gel vi nhii tirong

Xay dung cong thirc gel thanh pham: thir
nghiém phéi hop hé CT1 véi cac tic nhan tao gel
carbopol va kiém hoa bang NaOH dé ting do
nhét. Tuy nhién, ché phém tao thanh dat d6 nhé6t
ctia gel nhung bi ting mau khi kiém hoa. Do dé,
tién hanh khao sat tang ty 1¢ sir dung ctia ta duoc
carbopol, bé giai doan kiém hoa. Gel carbopol
dugc khao sat ¢ cac ty 1€ 5% (G1), 6% (G2) va
7% (G3) dé so sanh kha ning tao gel khi phdi
hop véi CT1. Két qua cho thay, gel carbopol &
ndng do 7% (G3) khi phdi hop vai vi nhil tuong

cao hot X0di co6 dic tinh tét nhat vé mat cam
quan: gel trong sudt, va thé chit phu hop. Céc
gel & nong d¢ thap hon 7% khong tao duoc gel
dat yéu cau.

3.2.2. Panh gia cac dac tinh cua gel
thanh pham

Tinh chét: gel mau nau nhat, trong, mém, d&
boi 1én da, dé rira sach. Panh gia pH: két qua
trung binh 3 lan do 1a 5,13. b6 bén pha: sau 6
chu ky nhiét, mau gel thir khong bi tach 16p va
khong c6 sy thay doi vé cam quan. Pinh lugng
polyphenol tong trong gel: két qua dinh luong
cho thy lugng polyphenol tong trong gel vi nhii
twong dat 11,44 + 0,01 mg/g gel tinh theo acid
gallic. Do khuéch tan qua mang: dat 59,61 =
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0,02% lugng polyphenol khuéch tan qua mang
sau 6 gio.

3.3. Ddnh gia hoat tinh khang viém in vitro cua
gel thanh pham

Danh gia hoat tinh khang viém in vitro cua
gel thanh pham bang phuong phép khao sat hoat
tinh trc ché sy bién tinh ctia albumin huyét thanh
bo. Két qua hoat tinh khang viém ctia mau gel vi
nhil twong chira cao hot x0ai va thubce dbi chimng
la Klenzit-C dugc trinh bay trong Bang 4.

Béng 4. Gia tri IC50 ca cac cao chiét trong khao sat
hoat tinh khang viém

Mau 1C50 (ng/mL)
Gel vi nhii tuong cao hdt xoai 238,41 + 8,06
Gel Klenzit-C 270,85 + 2,85
Diclofenac 6,64 +0,13

Nhan xét: ching duong diclofenac cé gia tri
IC50 1a 6,64 + 0,13 pg/mL, thdp hon nhiéu so
v6i 2 mau thir. Két qua cho thiy gia tri IC50 cua
gel vi nhil tuong cao hot xoai dat tuong duong
v6i thude ddi chimg sir dung phd bién dé diéu tri
mun viém trén thi truong Klenzit-C (p < 0,05).

4. Ban luian

Céc chat chiét xuat chu yéu bang ethanol ctia
nhan hot M. indica c6 luong hop chit phenolic
va mangiferin duoc tim thdy kha cao trong cao
chiét xuat hot M. indica [3]. Cac hop chat nay
dugc cho la c6 lién quan dén tac dung chong ung
thu, chong tiéu duong, chong viém, bao vé€ da,
bao vé té bao than kinh, khang khudn va chdng
180 hoa [12-15]. Mangiferin c6 dac tinh kho tan
trong nudc nén dugc nghién ciru tao hé tu vi nhil
hoa dé ting d6 tan nhu trong nghién ctru cua
Xiao-yu Xuan va cong sy nam 2012 da stir dung
hé isopropyl mysistat-Cremphor EL35-labrasol
=2 :4,8: 32 dé didu ché va két qua cai thién
duge d6 hoa tan ctia mangiferin [16]. Do diéu
kién thi nghi¢m, nghién ctru hién tai chua danh
gia dugc ham luong mangiferin trong cao cling
nhu trong ché pham. Py 1a mot han ché cua
nghién cuu. Tuy nhién, nghién ctru hién tai da
bao ché thanh cong vi nhil twong véi kich thude

tiéu phan dat kich thudc nano va danh gia mirc
d6 khuéch tan ciia polyphenol ciing 1a mot thanh
phan chinh quan trong trong cao dic hot xoai.
Trong nghién ctu hién tai st dung isopropyl
mysistat lam pha dau, giéng nhu nghién ciru cia
Xiao-yu Xuan va cong sy. Tuy nhién, diém khéc
biét va wu diém hon 1a dugc phdi hop véi dau
dira-mot loai dau c6 nhiéu cong dung c6 loi cho
da va c6 thé hd tro trong tinh trang viém da. Kha
nang tc ché bién tinh albumin cang cao khi IC50
cang thap. Tur két qua nghién ctru cho thay gel vi
nhil twong (IC50 = 238,41 pg/mL) c6 kha nang
rc ché bién tinh albumin yéu hon nhiéu lan
diclofenac (IC50 = 6,64 ug/mL). Tuy nhién, khi
dugce so sanh voi thude ddi ching Klenzit-C
dugc st dung rong rai trén thi trudng trong
khang viém mun thi vi nhii tuong c6 kha nang urc
ché bién tét tuong duong voi thude ddi ching
v6i IC50 = 270,85 pug/mL. Két qua dat duoc cho
thiy kha ning dugc tng dung diéu tri mun viém
ctia gel vi nhil twong dugc nghién ctru. Diéu nay
c6 thé 1y giai 1a do cao ethanol chira nhiéu nhimng
hop chat nhu polyphenol, flavonoid, saponin,...
Céc hop chit nay déu duoc chirng minh 1a c6 kha
ning khang viém tot (RiceEvans va cong su,
1996). Két qua ctia nghién ciru hién tai cling phu
hop v6i cac nghién clru ngoai nude vé tac dung
khang viém ciia cao chiét tir hot xoai (Worrapan
Poomanee va cdng su, 2018) [17].

5. Két luan

Gel vi nhii twong (G3) chta cao nhan hot
x0ai dugc nghién ciru co kha niang khuéch tan
qua mang dat gan 60% sau 6 gio, c6 kha ning
khang viém twong duong thudc ddi ching tan
dugc va hira hen nhu mot ché phém tu nhién cé
thé mang lai tac dung chéng viém trén da muyn.
Tuy nhién, cdc nghién ctru 1am sang tiép theo can
dugc tién hanh trude khi dua vao sir dung

Lo1i cam on

Nghién ctu dugc tai tro boi Truong Pai hoc
Y Duoc Can Tho, d€ tai “Nghién ctru bao ché
ché pham tri mun tir cao déc nhan hét xoai”.
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