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TOI UU HOA QUY TRINH DPIEU CHE HE NHU TUONG NANO
CHUA CAO PAC MUOP PANG TOAN PHAN
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Truong Duoc, Dai hoc Y Duoc Thanh pho Ho Chi Minh

TOM TAT

Bt vin dé: Mudp ding (Momordica charantia L.) la diwege liéu chiva hop chdt phenolic ¢6 hoat tinh
sinh hoc. Tuy nhién, cac hop chat phenolic thwong han ché vé dp on dinh va kha ning hdp thu, dan
dén hiéu qua sir dung chuwa cao. Hé nhii twong nano dwoc xem la mot hé phan phéi tiém ndng cé thé
cdi thién tinh on dinh ciing nhw kha nang phdn tan ciia cao chiét dwoc liéu. Muc tiéu nghién ciru: Xay
dung va toi wu héa cong thike hé nhii trong nano chira cao ddc mudp dang toan phan, sir dung acid
gallic nhw mot chat dai dién cho nhém hop chat phenolic dé danh gid hiéu sudt nano héa. Poi twong
va phiong phdp nghién ciru: Hé nhii twong nano dwoc diéu ché bang phwong phdp nhii héa ning
leong cao. Thiét ké thi nghiém 161 wu héa dwege thwe hién bang phdn mém Modde dé danh gid anh
héng ciia hai bién déc ldp gom ti 1¢ cao ddc muop ddng toan phan (X1) va thoi gian khudy (X>) dén
cde bién phy thugc la kich thude trung binh tiéu phan (Y1) va hiéu suat nano héa acid gallic (Y>). Két
qua: Cong thirc hé nhil twong nano toi wu c6 kich thuée trung binh tiéu phin tir 123.4 - 166.5 nm voi
PDI < 0.30, hé phdn tin c6 kich thuée nhé va twong déi dong nhdt. Hiéu sudt nano héa acid gallic
khodng 72%. M6 hinh t6i wu héa cho thdy sy phit hop tot véi dik liéu thue nghiém (R?> 0.97). Hé on
dinh 1y héa sau 28 ngay bdo quan & diéu kién nhiét do 30 £2°C, do am 75 +5%. Két lugn: Hé nhii
twong nano chira cao dac Mudp ding toan phan gitip on dinh hop chat phenolic (dai dién la acid
gallic), tiém nding iing dung trong phdt trién cdac ché pham dwge lidu sik dung cong nghé nano.

Tir khéa: Mudp ding, nhil twong nano, t6i wu héa, acid gallic, phan mém Modde

OPTIMIZATION OF NANOEMULSION CONTAINING
Momordica charantia EXTRACT

Tran Nguyen Vinh Nghi, Duong Phuoc An, Tran Duong Gia Bao, Tran Le Tuyet Chau

ABSTRACT

Background: Bitter melon (Momordica charantia L.) is a medicinal plant rich in phenolic compounds,
which are associated with various biological activities. However, phenolic compounds often exhibit
limitations in terms of stability and bioavailability, resulting in suboptimal efficacy in conventional
dosage forms. Nanoemulsion has been recognized as promising drug delivery system capable of
enhancing both the stability and dispersibility of herbal extracts. Objectives: This study aimed to develop
and optimize a nanoemulsion formulation containing total bitter melon extract, using gallic acid as a
representative marker of phenolic compounds to evaluate encapsulation efficiency. Materials and
methods: Nanoemulsions were prepared using a high-energy emulsification method. A Central
Composite Face (CCF) experimental design implemented in Modde software was applied to evaluate the
effects of two independent variables, namely the proportion of bitter melon extract (X;) and stirring time
(Xz), on the dependent responses including mean droplet size (Y1) and the encapsulation efficiency of
gallic acid (Y>). Results: The optimized nanoemulsion formulation exhibited a mean particle size ranging
from 123.4 to 166.5 nm with a polydispersity index (PDI) below 0.30, indicating a small and relatively

* Téc gia lién hé: Tran Lé Tuyét Chau, Email: tuyetchau@ump.edu.vn
(Ngay nhan bai: 05/02/2026; Ngay nhan ban stra: 24/3/2026; Ngay duyét dang: 26/3/2026)

ISSN: 2615-9686 Hong Bang International University Journal of Science



Tap chi Khoa hoc Trwdng Pai hoc Quéc té€ Hong Bang - S6 Dac biét: Hoi nghi Khoa hoc Dwoc - 5/2026 135

uniform particle size distribution. The nanoencapsulation efficiency of gallic acid reached approximately
72%. The optimization model demonstrated good agreement with experimental data, with a coefficient of
determination (R?) greater than 0.97. The system remained stable after 28 days of storage at 30 + 2°C,
75 £ 5% relative humidity. Conclusion: The nanoemulsion system containing bitter melon extract
effectively improved the stability of phenolic compounds, as represented by gallic acid, suggesting its
potential application in the development of nano-based herbal formulations.

Keywords: Momordica charantia L., nanoemulsion, optimization, gallic acid, Modde

1. DAT VAN DE

Muép ding (Momordica charantia L.) 1a dugce liéu dugce st dung phé bién trong y hoc cb truyén va
da duoc nhiéu nghién ctru ghi nhan voi tac dung sinh hoc chinh 1a ha duong huyet [1]; ngoai ra, con
c¢6 hiéu qua chdng oxy hoa [2] khang viém [3] va hd tro didu hoa rdi loan chuyén hoa [4]. Cac hoat
tinh sinh hoc nay dugc cho 1a lién quan dén sy hién dién ciua nhiéu hop chét phenolic, trong do acid
gallic thuong duogc st dung nhu mat chét dai dién. Tuy nhién, cac hop chét phenolic tir dugce liéu
thuong gip han ché vé do 6n dinh va kha ning hap thu, dan dén hiéu qua st dung chua cao dbi véi
céc dang bao ché thong thudng.

Trong nhitng nam gan day, hé nhil twong nano (nanoemulsion, NE) duoc quan tdm trong linh vuc bao
ché duge phém do c6 kha nang cai thién d¢ tan, tdng dién tich bé mat tiép xuc [5] nho kich thudc tiéu
phan nho va sy 6n dinh dong hoc dic trung cua hé; tir d6, gop phan cai thién kha ning hap thu cua
cac hop chat co ngudn gdc ty nhién [6 - 8].

Xuét phat tir nhimg co s& trén, nghién ctru ndy duoc thue hién nham xay dung va t6i uu hoa «cong thire he
nhil tuong nano chira cao dac Mudp dang toan phan (MDTP), sir dung acid gallic lam chét dai dién dé
danh gia hiéu suat nano hoa. Ket qua nghién ctru gop phan cung cip co s& khoa hoc cho viée tmg dung
cong nghé nano trong phat trién cac ché pham duoc liéu néi chung va tir cao dic MPTP néi riéng.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru
Doi twong: HE nhil tuong nano chtra cao dac MPTP.

Vat liéu: Thit qua Mu6p dang sdy khé (tiéu chuan Dugc dién Viét Nam V), cao dic MPTP (tiéu
chuin co o), Acid gallic chuan (ma 16 Q7I302B0, s6 CAS: 149-91-7). Cac ta dugc: PEG 6000
(Xilong Scientific, Trung Qudc, Tiéu chudn nha san xuat), Tween 80 (Xilong Scientific, Trung Qudc,
Tiéu chuin nha san xuét), dau hanh nhéan (Cong ty TNHH Lacosme, Tay Ban Nha, Tiéu chuén nha
san xudt) va nudc tinh khiét tiéu chuan duoc dung.

Thiét bi: Can ki thuat TE412 (Sartorius, Dtic), can phan tich Taisite (TaisiteLab Sciences, M), may
khudy tir AGE (Velp, Y), may ly tim Mikro 200 (Hettich, Purc), Ultra-Turrax® T25 (IKA, Purc), may
Zetasizer Ultra (Malvern, Anh), may quang phd UVS2800 (Labomed, M¥), may vortex WiseMix®
VM-10 (Daihan, Han Qudc), ti vi khi hau KB 240 (Binder, Pirc).

2.2. Phwong phap nghién ctru

Cao diac MPTP dugc diéu ché bang phuong phap ngam kiét tir dugc liéu ban dau 1a thit qua sdy kho
(dat tiéu chuan Duoc dién Viét Nam V), dung moi dung dé chiét xuit 1a con 70%, ti 1& dugc li¢u-
dung méi 1a 1:10. Dich chiét dugc c6 quay dé thu mau cao dic MPTP. Tiéu chuan chét lugng mau
cao dic duoc xay dung theo chuyén luan Cao thude va chuyén ludn Mudp déng trong Dugc dién Viét
Nam V [11, 12] gém cac chi tiéu: Tinh chét, dinh tinh, pH, tro toan phr:in, mét khoi luong do 1am kho,
ham lugng acid gallic va gidi han vi sinh vat.

2.2.1. Quy trinh dinh lugng acid gallic trong cao dac MDTP ) ) )
Cac dung dich mau chuan va dung dich mau thir dugc pha theo nguyén tac khoi lugng/khoi lugng
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(w/w). Vi vy, ndng d6 cac dung dich dugc biéu dién duéi dang pg/g hodc mg/g.
Ham luwong acid gallic duge dinh luong bang phuong phap quang phd hip thu UV-Vis [9].

Mau chudn goc: Can chinh xac 4.0 mg acid gallic chuan cho vao vial nau. Thém nuac tinh khiét dén du
10 g; vortex trong 3 phut, loc qua mang millipore 0.45 um thu dugc dung dich chuan nong d6 400 pg/g.

Mau thir gbe: Can chinh xdc khoang 0.35 g cao dac MDTP (da kiém nghiém dat TCCS) cho vao vial
nau. Thém nude tinh khiét dén du 10 g; vortex trong 3 phut, loc qua mang millipore 0.45 pm thu duoc
mau thtr chira nong d¢ cao dic MPTP khoang 35 mg/g.

Céac mdu chudn va mau thir véi ndng do6 thich hop duoc pha tir mau chuan gdc va méu thir gbc.

Mau trang: Nudc tinh khiét da loc qua mang millipore 0.45 pm.

Phdn ting tao mau: Hat chinh xac 2.0 mL m3u (mu chuin/ mau thir/ mAu trang) vao binh dinh mirc
nau 25 mL. Thém chinh xac 1,0 mL thudc thir Folin-Ciocalteu 10% (TT). Thém chinh xac 10 mL
nudc tinh khiét, bo sung dung dich Na,CO3 29% dén vach, lac déu 2 phut. Mau dugc day kin, dé yén
¢ nhi¢t d§ phong trong 60 phut [10].

Po mau: Po dd hép thu cta cac mau da u tao mau & budc song 643 nm.

2.2.2. Quy trinh dtieAu ché hé nhii twong nano chira cao dic MPTP (NE-MDTP)
Quy trinh diéu ché hé nhii twrong nano chira cao dac MPTP (NE-MDTP) dugc tién hanh nhu sau:

Buoce 1: Can chinh xac khoang mot lvong PEG 6000 phéi hop voi Tween 80 theo ti 16 1:3 (tur thuc
nghiém xay dung gian d6 pha) vao lo thuy tinh. Tién hanh khudy tron véi toc d6 3000 vong/phit
trong 3 phut (may khuay ttr), thu dugc hon hop Smix.

Buoce 2: Can (;hinh Xac khoéng mdt luong cao dic MPTP, phéi h(_rp’ v6i ti 16 dau hanh~nhén trong qéc
thay tinh, khuay tron véi toc do 500 vong/phtt trong 3 phut (may khuay diia), thu dugc hon hop pha dau.
Buc 3: Phoi hop Smix vao hdn hop pha du, khudy dong nhét voi thiét bi ultra-turrax, toc do 6,000
(vong/phut) trong thoi gian khdo sat ¢ (phut), thu dugc hon hop dong nhat.

Buée 4: Cho tiép tir tir lwong nudc tinh khiét (vira du 30 g) vao hé, duy tri tbc do khudy 6000
vong/phut (ultra-turrax) trong 5 phut, thu dugc h¢ nhii trong nano chtra cao daic MDTP (NE-MDTP).

2.2.3. Thiét ké thi nghiém va toi wu héa

Khoang sang loc cuia hai yéu t6: (1) Ti 16 cao dic MPTP (10 - 20%) va (2) thoi gian phdi hop pha dau -
pha nuéc (2 - 20 phat) duge thue nghiém dé xac dinh khoang khao sat co ¥ nghia cho giai doan t6i uu
hoa. Mau dugc danh gia trén hai chi tiéu KTTB tiéu phan (nm) va hiéu suit nano hoa acid gallic (%).

Thuc nghiém 16i wu héa

Thiét ké thi nghiém Central Composite Face (CCF) duoc st dung dé danh gia anh hudng ciia hai bién
doc 1ap 1a ti 1¢ cao dic MDTP trong hé nhil twong (X1, %kI/kl) va thoi gian khudy (X, phiit) trong
khoang khéo sat da dugc thiét 1ap. Thanh phﬁn hé NE-MDTP co ban chtra X (%) cao dac MDTP,
12.6% dau hanh nhan, 4.1% PEG 6000, 12.3% Tween 80 va nudc tinh khiét vira du 100%.

Ma tran v61 22 thi nghiém dugce thiét 1ap bang phin mém Modde, trong do thyc nghiém ¢ diém trung
tam duoc thuc hién 6 1an dé kiém tra tinh 1dp lai ctia quy trinh, ¢& mau 30 g.
Céc bién phuy thudc gdm KTTB tiéu phén (Y1, nm) va hiéu suét nano hoa acid gallic (Y2, %). Dur li¢u

thuc nghiém duoc xu ly bang phan mém Modde dé xay dung mo hinh hoi quy, dé xuit gia trj ti wu
cho bién doc 1ap va dyg doan gia tri cho bién phu thudc.

2.2.4. Phwong phdp danh gia i
KTTB tiéu phan va chi s6 da phan tan (PDI): duoc xac dinh bang ky thuat Dynamic Light Scattering
(DLS) véi thiét bi Zetasizer Ultra (Malvern).
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Hiéu sudt nano héa: duoc tinh toan thong qua ham luong acid gallic do bang phuong phap quang
phd hap thy UV-Vis, quy trinh xir Iy mau duoc thuc hién nhu sau: Hat chinh xac 500 pL hé nhii
tuong nano chtra cao dic MPTP (NE-MDTP) vao dau loc c6 mang loc (30 kDa). Két hop dau loc
vao eppendorf, ly tAm v&i toc do 10,000 vong/phut trong 15 phit nham tach cac tiéu phan dugc nano
hoa ra khoéi moi truong phén tan, thu dugc phan dich loc (A) va céac tiéu phan nano (B). Quy trinh
dinh luong acid gallic trong mau NE-MDTP ciing dwoc tham dinh cac chi tiéu twong ty muc 2.2.1.
Can chinh xac khoang 0.17 g phan (B) vao vial t6i mau. Thém vira du 10 g dung méi chiét mau la
EtOH 96% - Nudc (6:4). Siéu am 5 phut, loc qua mang millipore 0.45 pm. Dich loc dugc tién hanh
tao mau va do d6 hap thu quang theo muyc 2.2.1.

Hiéu suét nano hoa (Entrapment Efficiency - EE, %):

Ham lugng acid gallic da dugc nano hoa
EE (%) =— - — Z — *x 100%
Ham luong acid gallic 1y thuyét ban dau

2.2.5. Ddnh gid so bé dp on dinh ciia h¢ NE-MDTP

Hé NE-MDTP dugc bao quan & nhiét d6 30 + 2°C, d6 4m 75 + 5%. Tién hanh lay mau dé danh gia
chi tiéu tinh chit (mau sic, thé chat, kha ning tach 16p), KTTB tiéu phan va ham luong acid gallic tai
cac thoi diém 0, 7, 14, 21 va 28 ngay.

Yéu cau: Mau thir phai bén trong thoi gian bao quan. Ham lugng acid gallic thay d6i khong c6 ¥ nghia
thong ke.

3. KET QUA NGHIEN CUU

3.1. Quy trinh dinh lwgng acid gallic trong cao dic MDTP

Quy trinh dinh luong acid gallic trong cao dic MPTP bing phuong phap quang phd UV-Vis da duoc
tham dinh theo ICH va dat cac yéu cau vé d6 dic hiéu, tinh tuyén tinh (phuong trinh § = 0.0028x, R?
=0.9995 trong khoang ndng do 26.79 - 200.30 pg/g), do dung (ti 1¢ phuc héi ctia ca ba mirc déu trong
khoang 98.0 -102.0% vo6i RSD < 2.0%) va d¢ lap lai (voi RSD = 1.537% < 2.0%).

SPECTRUM 988.8 nm 0.383 Abs | paRaM  SPECTRUM 988.8 nm 0.436 Abs | PARAM SPECTRUM 788.8 nm A.809 Abs | paRAM
1.009 \ F 1) 1000 (F1) 1.808 F 1
PEAK PEAK PEAK

8.758 — 08.750 .75
\/ t e (Glay, (Sl (F 2)
0.580 % f:Mgl; 0.500 SAMPL A.508 SAMPL
(F 3) (F 3)

PRINT pg.250 B8.258
8.258 W @ 43 PRINT i PRINT
8.000 0000, [1arnl L 3 S e @4 g ———F——— @D

208 488 688 968 200 400 600 960 3600 400 668 708 |
Press START to measure ég/gg Press START to measure 10:40 Press START to measure 1R:33
| 089/23 Ba/23
(A)  Mau chuan (B)  Mau thw (C)  Mau trang

Hinh 1. Ph6 UV-Vis (A) mau chuan acid gallic, (B) mau thir cao dic MPTP, (C) mau tring
Cao dic MDTP sau khi chiét xut di duoc kiém tra va dat chét luong theo TCCS da xay dung.
3.2. Thye nghi¢m tbi wu héa quy trinh diéu ché h¢ NE-MDTP , ,
Tur thuc nghiém sang loc trén hai yéu t6 gom ti 1¢ cao ddc MDTP va thoi gian khuay khi phoi hop

Smix vao pha dz‘%u da xac lap dugc khoang khao sat cua tung yéu t6 c6 anh huong dén tinh chat danh
gia la KTTB tiéu phan va Hiu suat nano hda acid gallic (Bang 1).
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Bang 1. Thiét 1ap khoang khao sat cho hai bién doc lap trong thiét k& tdi wu hoa

Ki hiéu Bién s6 Pon vi Khoang khao sat
Bién djc lip
Xi Ti 18 cao diic MDTP (%) 15-20
X2 Thoi gian khudy (phit) 2-5
Bién phu thugjc
Y1 KTTB tiéu phan (nm) <300
Y2 Hiéu suét nano héa acid gallic (%) > 65

Quy trinh dinh lugng acid gallic trong madu NE-MBDTP bang phuong phap quang phd UV-Vis ciing
dd duoc tham dinh cac chi tiéu twong ty nhu quy trinh dinh luong acid gallic trong nguyén liéu cao
dic MDTP, céc chi tiéu tham dinh déu dat yéu cau. Quy trinh dép tng cho thyc nghiém danh gia hiéu
suat nano hoéa acid gallic.

Két qua thyc nghiém cho ma tran véi 22 thi nghiém (Bang 2).

Bing 2. Két qua thuc nghiém ma trén theo mo hinh CCF

) . Hiéu suit nano
Tén miu Til¢ cao MDTP | Thoi gian khuay | KTTB tiéu phan | hoa (%, tinl.l theo
acid gallic)

X1 (%) X2 (phiit) Y1 (nm) Y2 (%)
NEMDTPO01 15.0 2.0 130.7 74.982
NEMDTP02 20.0 2.0 130.6 66.814
NEMDTP03 15.0 5.0 143.3 72.304
NEMDTP04 20.0 5.0 161.1 67.618
NEMDTPOS 15.0 3.5 117.9 77.392
NEMDTP06 20.0 3.5 156.6 66.948
NEMDTPO7 17.5 2.0 120.1 65.476
NEMDTPO08 17.5 5.0 159.0 66.814
NEMDTP09 17.5 3.5 144.3 67.484
NEMDTP10 17.5 3.5 131.6 64.404
NEMDTP11 17.5 3.5 136.8 68.421
NEMDTP12 15.0 2.0 130.8 74.781
NEMDTP13 20.0 2.0 132.6 64.003
NEMDTP14 15.0 5.0 144.0 73.375
NEMDTP15 20.0 5.0 162.2 68.287
NEMDTP16 15.0 3.5 118.8 78.865
NEMDTP17 20.0 3.5 157.5 66.413
NEMDTP18 17.5 2.0 120.4 62.664
NEMDTP19 17.5 5.0 158.0 64.270
NEMDTP20 17.5 3.5 144.3 66.145
NEMDTP21 17.5 3.5 131.3 70.831
NEMDTP22 17.5 3.5 136.4 68.153

3.2.1. Sw dnh hwéng ciia cdc bién sé dén KTTB tiéu phin

Két qua thuc nghiém cho thiy bién sb ti 16 cao dac MPTP (%kl/kl) va thoi gian khudy déu anh huéng

¢6 ¥ nghia dén KTTB tiéu phan nhil twong nano (Hinh 2).
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Kich thude tung binh tidu phin

Hinh 2. M6 hinh dép (mg bé mit mé ta anh hudng cua ti 18 cao ddc MPTP va thoi gian khudy dén
KTTB tiéu phéan

Khi tang ti 1& cao dic MPTP trong cong thirc, KTTB tiéu phan c6 xu hudng ting. Diéu nay c6 thé duoc
giai thich do sy gia taing ham lugng pha ndi lam tdng d6 nhdt cuc b ctia hé va lam tang dién tich beé
mat can dugc bao phu bdi chat hoat dong bé mat, tir dé 1am han ché hi¢u qua phan tan pha dau.

Khi thoi gian khudy ting, KTTB tiéu phan c6 xu huéng giam, cho thiy qua trinh khudy cung cap
nang luong co hoc giup phan tan pha dau thanh cac giot nho hon va tao diéu kién thuan loi cho sy
hép phu cua chét hoat dong bé mat tai bé mat phan céach dau - nudce. Diéu nay gop phﬁn hinh thanh
cac tiéu phan co kich thudc nho va phan bé kich thudc dong déu hon.

Két qua cho thdy viéc diéu chinh ti 1¢ cao dic MDTP va thoi gian khudy thich hop gop phan tdi vu
KTTB ti€u phan va cai thién dac tinh cua h¢ nhii turong nano.

3.2.2. Sy dnh hwong cia cac bién sé dén higu sudt nano héa acid gallic
Hi¢u suat nano hoa acid gallic phy thudc vao ti 1€ cao dic MDTP trong h¢ (Hinh 3).

EE (Acid gallic)

Hinh 3. M6 hinh d4p mg bé mat b@éu dién sy anh huong cua ti 1¢ cao dac MDTP va thoi gian
khuay dén hi€u suat nano hoa acid gallic

Khi tang ti 1¢ cao dac MDTP tir muc thép dén trung binh, hi¢u suét nano hoa tang 10 rét. Vay, vai ti
1¢ cao diac MPTP khoang 15 - 16% s& dap tmg duoc kha ning tai ciia hé nhil twong nano. Khi tiép
tuc tang ti 1¢ cao dac MPTP 1én murc cao hon, hi¢u suét nano hoa lai ¢6 xu huong giam. Nguyén nhan
1a hé bdo hoa pha dau, lam giam kha ning nano héa va dan dén hién tuong két tu hoic két tinh lai cia
acid gallic tu do va cac thanh phan khéc trong cao chiét toan phan.

Khi thoi gian khudy ting tir mirc thip dén trung binh, hiéu suat nano hoa ting do 1 qué trinh hinh
thanh hé ti€u phan nano 6n dinh vé mat nhiét dong hoc, cac chuyén dong phan tir trong hé khong gay

Hong Bang International University Journal of Science ISSN: 2615-9686




140 Tap chi Khoa hoc Trwong Dai hoc Qudc té€ Hong Bang - S6 Pic biét: Hoi nghi Khoa hoc Dugc - 5/2026

két tap hay pha v& cdu trac tiéu phan. Tuy nhién, khi keo dai thot gian khuéy, hi¢u suét nano hoa
giam; h¢ qua nay lién quan dén tac dong cua luc cat thay tinh 1am pha v& cdu trac tiéu phan nano
hodc gay mat 6n dinh va c6 thé giai phong mot phan duoc chit ra moi truong phan tan.

Dic biét, bé mat cua do thi chp thay su tuong tac gitra ti 1¢ cao dac MDTP va thoi gian khuéy. Nghia
1a hiéu qua cta qué trinh khuay phu thudc vao ti 1¢ cao dac trong h¢ va nguoc lai, viéc tang ti 1€ cao
dac MDTP chi mang lai hi€u qua khi thoi gian khuay dugc lya chon phu hop.

3.2.3. Thuwe nghiém kiém chirng cong thirc toi wu
Tur dit 1iéu thuc nghiém va cac phan tich mirc d§ anh hudng gitra bién phu thudc va bién doc lap, céac

gia tri to1 uu duoc dé xuat va du doan tir phan mém nhu sau:

Bang 3. Gia tri cua cac bién s6 dugc d€ xuat tir phan mém t61 wu hoa

Bién ddc lap

X1: Ti 1€ cao dac MDTP 15%
Xa: Thoi gian khudy (phit) 5 pht
Bién phu thujc

KTTB tiéu phan 141 nm
Hiéu suit nano héa acid gallic 73%

Cong thic h¢ NE-MDTP ti uu cl}l'ra 15% cao dac MDTP, 12.6% dﬁ}l han~h nhan, 4.1% PEG 6000,
12.3% Tween 80 va nudc tinh khiét vira du 100%. Tién hanh diu ché 6 mau doc 1ap dé kiém ching
cong thirc té1 vu véi cd mau 30 g, két qua duoc trinh bay trong Bang 4.

Bang 4. Két qua kiém chimg cong thirc NE-MBDTP t6i uu

Thone s KCNE- KCNE- KCNE- KCNE- KCNE- KCNE-
8 MPTP1 | MDTP2 | MDPTP3 | MDTP4 | MDTP5 | MDPTP6
KTTB ti€u phan (nm) 124.2 139.6 165.4 140.5 123.4 166.5
PDI 0.2797 0.2789 0.2463 0.2910 0.2348 0.2605
Hicu sudt nano hoa| ,5,99 | 74009 | 67280 | 73561 | 76782 | 67.891
acid gallic (%)
_ 180 _ 78
H 77 = 1,0872x — 17,343 gm Y3 = 0,0058x + 6,6462
= R2 = 0,9727 Z R? =0,9812
g. 160+ =
lg .2 7_‘-
= 140+ E [y
g 1204 é
£ é 68
g 100 T T T B [£3 T T T T T
100 120 140 160 180 66 68 70 72 74 76 78
Kich thirée trung binh tifu phin thye t6 (nm) Hiéu suit nano hod acid gallic thure t (%)
(A) (B)

Hinh 4. Méi twong quan gitra gié tri du doan va gia tri thuc nghiém cua KTTB tiéu phan (A) va
hi€u suat nano hoéa acid gallic (B)

Két qua cho gia tri du doén va thyc nghi¢m khéc biét khong cd ¥ nghia. Cac mo hinh }}61 quy c6 h¢
s0 R?>0.97 va gia tri p < 0.05 ching t6 m6 hinh c6 sy phu hop va kha nang dy doan t6t, co thé ing
dung trong du doan thong so chat lugng co ban cua h¢ NE-MDTP.

Chon mau KCNE-MDTP4 dai dign cho sau mﬁ}l thyc nghigm kiém chimg cong thirc t8i wu. Hinh anh
mau KCNE-MDTP4 c6 thé chat l1ong, dong nhat, mau nau sam, gié tri KTTB ti€éu phan 140.5 nm, thé
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zeta khoang -29.8 mV dugc trinh bay trong Hinh 5.

KCNE-MDTP4

(A)

Zaverage (dnm): 1405
Pat: 0.2310

Intercept: 0.958
Result quality : Good

Size (d.nmj:
Peak1: 1564
Peak2: 4787
Peak 3: 0.000

%intensity:  StDev (d.nm):
983 6113
17 7299
00 0.000

(Percert)

rivution by Ilensty

TN
154

i 1 T

£ Sl =
¥

nnnnn

(B)

Zeta Potential (mV):
Zeta mv):
c

onductivity (mSicm):

Mean (mV)
-208 Peak 1: -29.8
3.48 Peak 2 0.00
0.998 Peak 3: 0.00

Result quality : Good

Area (%)  StDev(mV)
100.0 348
0.00 0.00

0.00 0.00

nnnnnnn

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

©

Hinh 5. (A) mau KCNE-MDPTP4, (B) KTTB tiéu phan ctia mau KCNE-MDTP4, (C) Thé zeta cua
mau KCNE-MDTP4

3.3. Két qua danh gia so b do 6n dinh ciia hé NE-MDPTP
Méu KCNE-MDTP4 dugc bao quan ¢ nhiét o 30 + 2°C, d6 am 75 + 5% dé theo ddi sy 6n dinh va
duoc danh gia mot s6 chi tiéu co ban gém: Tinh chat, KTTB tiéu phan, chi sb da phan tan, hi¢u sut
nano hoéa acid gallic va su suy giam ham luong acid gallic trong mau. Két qua duoc trinh bay trong

Bang 5.
Béing 5. Két qua dénh gia do 6n dinh cia mau KCNE-MDTP4 ¢ nhiét d6 30 + 2 °C, d0 am 75 + 5%
2 gen Thoi diém (ngay)

Chi titu 0 1 7 14 21 28
Mau long | Mau long | Mau léng | Mau léng | Mau 1éng | Mau long
ddng nhat, | ddng nhit, | ddong nhét, | ddng nhat, | dong nhét, | dong nhit,
hoi sanh, | hoi sanh, | hoi sanh, | hoi sanh, | hoi  sanh, | hoi sanh,

. £ mau nau | mau nau | mau nau | mau nau | mau nau | mau  nau

Tinh chat X | ox < | % | % | x X -
sam, mui|sam, mui | sam, mui |sam, mui | sam, mui | sam, mui
thom dac|thom dac |thom dac |thom dac |thom  dac | thom dac
trung cua | trung cua | trung cua | trung cua | trung cua | trung cua
duoc liéu | dugc liéu | dugc liéu | duoc liéu | duoc liéu duoc liéu

KTTB tiéu phin 140.5 140.9 147.7 145.9 146.8 147.5

(nm) PDI (0.2910) (0.2878) (0.2926) (0.2783) (0.2810) (0.2930)

Hiéu suat nano| 71.071+ | 71.010+ | 70.697+ | 70.608 + 70.564 + 70.474 +

héa acid gallic (%)| 0.948 0.309 0.584 0.337 0.614 0.409

Bing 6. Ham luong acid gallic trong mau cao dic MDTP va mau KCNE-MPTP4 ¢ nhiét do 30 +
2°C, d6 am 75 + 5% trong 28 ngay

Thoi diém (ngay) Ham lugng acid gallic trong cao | Ham lwgng acid gallic trong hé NE-

dac MDTP (%) MDTP (%)

0 99.57 £ 0.67 99.33 £0.58

1 95.67£0.35 98.83 £0.29

7 91.57+0.51 98.10 £ 0.56

14 87.43 £0.75 97.33 £ 058

21 84.00 +1.00 97.10£0.17

28 82.50 £ 0.87 96.73 £ 0.64
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100.0 4

—&- Cao dic MDTP
#i—~ Mau KCNE-MDTP4

-

97.54

95.0

92.5 4

90.0

Ham lwong acid gallic (%)

87.51

85.0 4

82.54

— , — : .
01 7 14 21 28
Thoi diém ldy mau (ngay)

Hinh 6. Ham luong acid gallic trong mau cao dic MDTP va hé NE-MBDTP trong 28 ngay

Két qua cho thay hé nhii tuong nano chita 15% cao dic MDTP 6n dinh ca vé tinh chét Iy hoa sau 28
ngay bao quan ¢ diéu kién nhiét do 30 + 2°C, d6 am 75 + 5%.

4. BAN LUAN

Két qua nghién ciru cho thay hé nhil twong nano chtra cao dic MPTP sau tbi wu hoa dat KTTB tiéu
phan tir 123.4 - 166.5 nm véi chi s6 da phan tan nho hon 0.30. Hé nhii twong nano ¢6 KTTB tiéu phan
dudi 200 nm va dong nhét s& on dinh va ting kha nang héap thu cia dugc chat [13]. Do do, cac thong
s6 thu duoc trong nghién ciru nay cho thiy hé nhii trong nano véi kich thuée tiéu phan nho, dong
nhét, gop phan cai thién dic tinh phan b cua cac hop chét phenolic trong cao dugc lidu, phit hop cho
dinh hudng tmg dung trong bao ché dugc pham.

Hiéu suat nano hoa tinh theo acid gallic dat xap xi 70% phan anh kha ning tai twong ddi t6t cua he.
Két qua nay twong déng voi cac nghién ctru vé nhii tuong nano ‘mang hop chat phenolic tir duoc liéu
khac nhu curcumin, resveratrol hay quercetin, trong d6 hiéu suét bao thuong dao dong trong khoang
60 - 80% tiy thudc vao thanh phan pha dau va hé chét hoat dong bé mat [15]. So vdi cac hé nano
polymer hodc nano lipid rén, nhii tuong nano c¢é wu diém la quy trinh diéu ché don gian hon va it yéu
cau vé thiét bi chuyén sau, trong khi van dam bao hiéu qua tai hoat chét.

Mo hinh téi wu hoa dugc x@y dung trong nghién ctru nay cho thiy murc ¢6 phu hop kha tot véi dix
liéu thyc nghiém, vo1 hé s6 xac dinh R* > 0.97 (voi p < 0.05), sai 1éch gitra gia tri du doan va gia tri
thyc nghiém khéng c6 y nghia thong ké. Pbi voi hidu suat nano hoa, gia tri RSD 5.38% cho thay do
1ap lai twong ddi tot gitta cac mau kiém chung va co thé chap nhan duoc ddi véi nghién ctru hé phan
tan nano chura cao dugc li¢u. Tuy nhién, ddi v6i KTTB tiéu phan, gié tri RSD 13.26% phan 4nh muc
d6 dao dong nhit dinh gitra cac mé thuc nghiém. Sy bién thién nay c6 thé lién quan dén dic thu cua
h¢ nhil trong nano chira cao dugc liéu, trong d6 thanh phan cao chiét phuc tap va qua trinh nhii hoa
nang luong cao co thé tao ra sai khac nhit dinh giira cac mau.

Ham luong acid gallic trong cao ddc MDTP giam dang ké tir 100% xudng 82.50% sau 28 ngay, trong
khi h¢ nht twong nano (NE-MDTP) duy tri 6n dinh ¢ mirc khoang 96.73%. Su suy giam ham luong
acid gallic trong mau cao ddc c6 thé do qua trinh oxy hoa cac hop chat phenolic dudi tac dong cua
oxy, anh sang va d6 am. Nguoc lai, hé nhil twong nano véi kich thude tiéu phan nho va 16p mang chit
hoat dong bé mit bao quanh giot ddu gitip han ché tiép xtc v6i méi truong, tir d6 1am cham qua trinh
phan huy. Két qua nay phu hop véi cac nghién ciru gan ddy cho thdy hé nano c6 kha ning cai thién
d6 6n dinh cta cac hop chit phenolic nho giam tiép xtc véi cac yéu td gy oxy hoa va ting do bén
cua hé phan tan [16].

5. KET LUAN o 7
H¢ nhil twong nano chura 15% cao dac MDTP da dugc diéu ché c6 KTTB tiéu phan tir 123.4 - 166.5

ISSN: 2615-9686 Hong Bang International University Journal of Science



Tap chi Khoa hoc Trwdng Pai hoc Quéc té€ Hong Bang - S6 Dac biét: Hoi nghi Khoa hoc Dwoc - 5/2026 143

nm va chi s6 PDI < 0.3 cho thdy hé phan tan c6 kich thuéc nhé va twong ddi dong nhat. Higu sut
nano hoa acid gallic dat xap xi 70%. Két qua danh gia d6 on dinh cho thay hé nhii twong nano gitip
duy tri ham lugng acid gallic t6t hon so véi cao dic nguyén liéu trong diéu kién bao quan 30 + 2°C
va do am 75 + 5% trong 28 ngay, voi muc suy giam khong dang ké (~1 - 2%), trong khi cao déac giam
dang ké (~15%). Diéu nay cho thdy hé nano c6 kha ning cai thién d6 6n dinh cia cic hop chét
phenolic trong cao duoc licu.

Nhin chung, hé nhil twong nano thu dugc c6 tiém ning tng dung trong phat trién cac hé phén ph01
thudc chtra dugc lidu. Tuy nhién, dé huéng t6i tng dung thyc tién va san xuat quy mo 16n, can tiép
tuc nghién ciru nham kiém soat t6t hon do 1ap lai cua kich thudce trung binh tiéu phan va danh gia do
6n dinh dai han cua hé,

LOT CAM ON ) ,
Tran trong cam on cong ty DKSH Viét Nam da ho trg nhom nghién ctru dugc st dung thiét bi
Zetasizer Ultra cia hang Malvern.
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