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Title: Study of foamable emulsion nhii twong. Két qua cho thdy ty 1é gitta chat tao bot cocamidopropyl
formulation containing essential oil of betaine va decyl glucoside la 1:1 (kI/kl); ty Ié tinh dau vé Budi sir
Citrus grandis and evaluate its dung la 5% véi chat nhii héa cremophor RH 40 va ethanol lan lwot
antibacterial activity la 7,59% va 5,10%. Cong thirc nhii twong tao bot hoi duc, cé mii

thom ctia tinh ddu vo buci, pH 7,02, ty trong 1,05 g/mL, mat do bot
tao ra 0,103 g/em3. San pham nhii twong tinh dau vé buwdi cé kha
nang khdang lai cdc chung Escherichia coli, Pseudomonas
aeruginosa, Staphylococcus aureus va Candida albicans voi MIC
lan lwot la 10%, 10%, 20% va 20%.
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ABSTRACT

The objective of the study was to develop a foaming emulsion
formula containing Citrus grandis peel essential oil and evaluate
its antimicrobial activity. The study investigated the following
parameters: ratio of foaming agents, type of emulsifier, ratio of
emulsifier and ethanol in Smix, and the ratio of Smix to essential
oil. The results showed that the ratio between the foaming agents
cocamidopropyl betaine and decyl glucoside was 1:1 (w/w). The
formula used 5% Citrus grandis peel essential oil with cremophor
RH 40 as the emulsifier and ethanol at an amount of 7.59% and
5.10%, respectively. The resulting foaming emulsion formula was
slightly opaque, had a grapefruit essential oil scent, a pH of 7.02,
a density of 1.05 g/mL, and a foam density of 0.103 g/cm?>. The
Citrus grandis peel essential oil emulsion product had the ability
to inhibit  Escherichia coli, Pseudomonas aeruginosa,
Staphylococcus aureus and Candida albicans, with MIC of 10%,
10%, 20%, and 20%, respectively.

Keywords: Antimicrobial activity, Citrus grandis peel essential oil,
cocamidopropyl betaine, decyl glucoside, foaming emulsion
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1. GIOI THIEU

Tinh dau 1 hop chat dwoc biét dén véi nhiéu
hoat tinh sinh hoc va cé kha nang ting cuong tinh
thim trong cac hé van chuyén thudc qua da (Alhasso
et al., 2022), c6 tiém ning ng dung trong cac san
phiam my pham va da liéu (Abelan et al., 2022). Cac
dang nhii twong tinh diu nhu vi nhil trong, nano nhii
twong dugc nghién ciu nhiéu v&i muc dich cai thién
dugc kha ning phan tan cta tinh dau trong nudc,
tang cuong hoat tinh khang khuan cua tinh dau
(Franklyne et al., 2016) ciing nhu két hop vdi cac
hop chat khéc v6i muc dich cdi thién o tan, d6 on
dinh hodc tinh tham d& tang hoat tinh sinh hoc (Lu
etal., 2017).

O Viét Nam, tinh dau vo budi (Citrus grandis)
dugc sir dung kha phd bién véi cac cong dung nhur
lam sach, 1am thom, dudng toc,... Tinh dau vo budi
¢6 trong cac san pham dung ng0a1 nhu dau goi,
lotion hay dang nguyén chat dé phun xit vao toc va
da dau. Tinh dau vo budi co kha ning khang cac
chung vi sinh vét gdy bénh & nguoi nhu Escherichia
coli, Pseudomonas aeruginosa, Staphylococcus
aureus va Candida albicans,... c6 tiém nang ung
dung trong dugc pham, thuc pham c¢6 ngudn goc tyr
nhién, an toan va hiéu qua (Chen et al., 2018; Phong
va ctv., 2021; Mohammed et al., 2024; Olatunya
et al., 2024).

Mit khac, trong cic dang thudc va my phim
dung qua da, h¢ phén tin dang bot cling dugc Ung
dung v&i nhiéu wu diém vé tinh thim, vu diém trong
qua trinh str dung so v6i cac dang dung dich, cream
hay gel nhu ting thoi gian tiép xuc, khong gay cam
giac nhon rit,...(Arzhavitina et al, 2010).

Do d6, muc tiéu cua nghién ciru nay la xay dung
cong thire nhil twong tao bot chira tinh dau vo budi.
Dang bao ché duoc lya chon 1a vi nhil tuong nhdm
két hop pha dau 1a tinh dau vo budi voi pha nudc
v6i muc dich cai thién kha nang phan tan cua tinh
dau, c6 thé d& dang két hop vai cac thanh phan duoc
liéu khac dé phat trién cac san kich thich moc toc
(Lourith et al., 2013) hodc sat khuan, lam sach
(Parekh et al., 2005)... Dong thoi khao sat lya chon
cac chét tao bot co ngudn gbc thién nhién dé xay
dung cdng thirc nhil tuong tao bot an toan, khéc
phuc dugc cac nhugce diém cua cac dang bao ché
khéc va tién st dung. Trong nghién ctru nay, nhii
tuong tao bot chira tinh dau vo budi sau khi xay
dung s& duoc danh gia tic dung khang khuin va
khang ndm.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

Tinh déu vo budi (Cong ty Herbal Pharma, Viét
Nam). Cac hoa chit: Cremophor RH 40,
cocamidopropyl betain (CAPB), decyl glucoside
(DG) ¢cb xuét stt Pire, Tween 80 dat tiéu chuin Dugc
dién Trung Quéc 2010 do cong ty Labtech Viét Nam
cung cap. Dung méi ethanol 99% do cong ty
Cemaco Viét Nam cung cap.

2.2. Xay dung cong thirc nhii twong tao bot
2.2.1. Khdo sdt ty Ié chat tao bot

Natri lauryl sulfat (NLS) va CAPB la cap chét
tao bot thuong dugc su dung trong cac cong thuc
nhil trong tao bot. Tuy nhién, nghién ciru muén thay
thé natri lauryl sulfat béng mot chét tao bot diu nhe
¢6 ngudn gbc thién nhién 1a DG dé han ché kich ting
cho cic ddi tuong da nhay cam (Marinova
etal., 2017).

Ty 18 phdi hop gitra cip chit tao bot CAPB va
DG dugc khao sat voi 9 cong thirc co ty 1€ tuong
g thay d6i tir 1:9 dén 9:1 (kI/kl) v6i tong ham
lwong chét tao bot 13 5%. Sau do, cac cong thirc nay
duoc danh gia thong qua tiéu chi kha nang tao bot
dé xac dinh ty 1¢ tao bot tot nhat. Phuong phéap ddnh
gia dua trén chiéu cao cot bot tao duoc (Brazil
National Health Surveillance Agency, 2005).

2.2.2. Khdo sat lua chon chat nhii héa

Tween 80 va cremophor RH40 duoc st dung
phé bién nhu chit hoat dong bé mat trong nhil tuong
D/N. Viéc phdi hgp véi ethanol véi vai tro 14 chat
dong dién hoat nhu ethanol gitip lam ting kha ning
hinh thanh va 6n dinh nhii tvong (Zeng et al, 2017).
Kha ning nhii hoa tinh dau vo Budi cia 2 loai chat
dién hoat trén dugc danh gia theo cac cong thire
trong Bang 1, va danh gia d6 bén cua nhii trong sau
khi diéu ché.

Bang 1. Céng thirc khéo sat chét nhii héa

Céng Tinh diu vé Cremophor Tween EtOH

thite  buéi (%) RH40 (%) 80 (%) (%)
1 5 5 ; 10
2 5 10 - 10
3 5 20 - 10
4 5 30 - 10
5 5 - 5 10
6 5 - 10 10
7 5 - 20 10
8 5 - 30 10

Cho tinh ddu v6 budi, chét nhii hoa va ethanol
vao becher va khuay déu khoang 1 phit bang may
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khudy tir tbc d6 200 vong/phit. Sau d6 thém tir tir
nuée va khudy & tée do ¢d dinh 1000 vong/phut
trong vong 3 phut dé tao nhil tuong dong nhét.
Chuyen sang 6ng nghiém co ndp va dé 6n dinh 24
gio dé quan sat sy tach 16p.

2.2.3. Khdo sat tham do ty 1é thanh phan chat
nhii hoa va ethanol

Nghién ctru tién hanh phdi hop chét nhii hoa va
ethanol (Smix) theo ty 16 1an luot tir 3:1; 5:2; 2:1;
3:2; 1:1; 2:3; 1:2; 2:5; 1:3 (kl/kl) dén khi thanh hon
hop dong nhat, v6i ham lugng tinh dau budi duoc
cb dinh & ty 18 5% (kI/kl), ham lugng Smix 1a 20%
(kI/k1), lwgng nuéc cat vira di 10 g. Sau d6, hdn hop
nay duge thém tinh dau vao va khudy déu cho dong
nhat. Hon hop tiép tuc duge bd sung nudc tir tir khi
dang khudy & toc d6 cd dinh cho dén khi tao nhii
twrong dong nhit.

2.2.4. Khdo sat tham do ty 1é tinh dau va Smix

Nghién ctru tién hanh phdi hop chét nhii hoa va
ethanol theo ty 1¢ da chon & khao st trén, khudy déu
& may khudy tir thanh hdn hop dong nhat. Hon hop
Smix duoc thém vao tinh diu véi cac ty 1€ tham do
lan luot 1a 1:3; 2:5; 1:2; 2:3 1:1; 3:2; 2:1; 5:2; 3:1
(kl/k1) sao cho téng ham lwong dat 10% (k1/kl). Hon
hop tinh dau va Smix duoc bd sung tir tir nude vira
du 10 g khi dang khudy cho dén khi dong nhét. San
phim cia cac thi nghiém duoc chuyen sang Ong
nghiém c6 ndp va dé 6n dinh 24 gio dé quan sat su
tach 16p va do duc. Nhii trong hinh thanh dugc danh
gid qua chi tiéu cam quan: dong nhat, khong co su
tach 16p, duc mo anh xanh nhe (Puc & Tri, 2010).

2.2.5. Thiét ké va toi wu héa cong thirc nhii
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ban 12. Ba bién sé doc lap quan trong anh hudng
dén tinh chét san pham duoc thiét 1ap bao gom: ty 1&
tinh dau vo budi (X)), ty 18 cremophor RH40 (Xa),
ty 1¢ ethanol (X3). M6 hinh th1et ké véi 3 bién s6
trén, s6 diém lap lai 1a 6, gdbm 21 cong thirc. Cac
blén s6 phu thuc gdm mirc do tach 16p sau khi ly
tam (R,), chidu cao cot bot (Rz) va do bén bot (Rs).
Viée lya chon cong thire t6i uu dua vao chi s6 mong
mudn duge goi ¥ tir phan mém Design-Expert, chi
s6 ndy cang cao thi cac gia tri du doan cang c6 kha
nang sat véi gia tri thuc t& nhat.
2.3. Quy trinh diéu ché nhii twong tao bot

Hoa tan ethanol va cremophor RH 40, khudy
tron trén may khudy tir véi toc do 500 vong/phut dé
tao thanh hdn hop ddng nhat. Phbi hop tir tir tinh dau
Budi vao hdn hop trén va khudy déu dén dong nhat
(1). Hoa tan chét tao bot dugc lwa chon véi nude cit
cho tan hoan toan (2). Phdi hop (2) tir tir v6i toe do
6n dinh vao (1) dang duoc khudy tron trén may
khudy tir véi téc d6 c¢b dinh 800 vong/phut cho dén
khi thu dugc hdn hop dong nhat. Bé 6n dinh nhii
tuong 24 gid trude khi thuc hién cac danh gia can
thiét (Duy & Oanh, 2018).

2.4. Xac dinh cac thong s6 phu thude

— P on dinh (R)): Puoc danh gia béng
phuong phap ly tam. Lay 1,5 mL san pham da didu
ché cho vao ) ong ly tm 2 mL. Sau khi de on dinh 24
gio, cac mau dugc dem di ly tdm & téc do 3000
vong/phtt trong 30 phut (Brazil National Health
Surveillance Agency, 2005). Quan sat mirc d¢ tach
16p dua trén d6 6n dinh pha nhil twong (Badawi et
al., 2014).

Thé tich ctia phan trén pha (mL)

tuong tao bot A x g _
. .. . bg on d}l‘lh (%) " Téng thé tich nhii twong (mL)

Nhém t0i vu héa cong thirc, m6 hinh I-Optimal
duoc thict ké bang phan mém Design-Expert phién
Bing 2. Thang diém danh gia mirc d9 tach 16p

Thang diém 0 1 2 3 4
Do on dinh nhii twong 100% >75% >50 % >25% <25%
—  Kha ndng tao bot (R) bot sau khi lic. Thuc hién mdi cong thirc 3 1dn dé lai

M01 cong thire dugc 1iy 5 g cho vao ng nghiém
¢6 nip, dudong kinh 2 cm, dai 15 cm. Sau do, dng
nghiém duogc lic rung bang may lic rung orbital &
muirc 200 vong/phit trong 5 phut. Két qua tao bot
dugc tinh bang chiéu cao c¢ot bot ngay sau khi lic
(cm). Mdi cong thirc dwoc thuc hién 3 1an, 1dy gia tri
trung binh (Klein et al., 2004).

— D¢ bén bot (R3)

Hé sb bén bot = (chiéu cao cot bot sau khi lic —
chiéu cao cdt bot sau 5 phut dé yén)/chiéu cao cot

289

gia tri trung binh (Klein et al., 2004).

2.5. Panh gia so b tinh chét ciia nhii twong
tao bot chira tinh dau vé Budi

Tir céc két qua tbi uu hoa, tién hanh diéu ché 100
g nhii tuong tao bot chira tinh dau vé budi d¢ danh
gia cac tinh chat sau.

Cam quan: Trong hodc mo duc, khong tach 16p,
mui thom tinh dau vé budi. Tao bot déu, min, c6 d
ben.
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PH: Do bing may do pH ZENWAY. Thuc hién
6 lan lay gia tri trung binh.

Ty trong: Xac dinh bang picnomet ¢ 20°C. Thyc
hién 6 lan va lay gia tri trung binh.

Mt dg bot: Cho nhil twong tao bot vao binh xit
tao bot, xit vao cdc (c6 thé tich V; kh01 luong m,)
sao cho bot phu diy va cao hon mit cdc. Ding mot
lame kinh mong gat cho bot bang phang va vira dung
thé tich ctia cdc. Can khdi lugng thu duoc m. Tinh
mat do bot tao ra theo cong thurc:

(m-mo) mo)

Mat d6 bot = (g/cm®)

V: Thé tich cc do (mL)
m,: Khéi lugng cbe do (g)
m: Khéi lwong cdc sau khi xit déy bot

Thuyc hién 6 1an va ldy gi4 tri trung binh (Klein,
2004).

P 6n dinh vat li: Puogc thyc hién theo phuong
phap chu ky néng-lanh. Can 10 g ché pham cho vao
ong nghiém c6 nip day. Pat ong nghiém nay lan
luot & céac diéu kién nhiét do 45°C & bep cach thuy
trong 10 gio, nhiét d6 4°C ¢ tu lanh trong 14 gio.
Mau dugc cho 14 tach 16p khi ché pham bi tach thanh
2 pha rd rét khi quan sat bang mat thuong. Tién hanh
lap lai 12 chu ky nong-lanh (Brazil National Health
Surveillance Agency, 2005).

2.6. Panh gia tic dung khang khuin,

khang nim

Gia ti MIC (Minimum  Inhibitory
Concentration: nong do wc ché tbi thiéu) thuc hién
theo phuong phap pha loang. Két qua dugc thé hién
bing nong do chat thir t6i thiéu c6 kha ning e ché
su phat trién cuia vi sinh vat.

2.6.1. Visinh vat thir nghiém

Vi sinh vat gém Escherichia coli, Pseudomonas
aeruginosa, Staphylococcus aureus va Candida
albicans dugc ciy hoat hoa trong méi trudng Brain
Heart Infusion (BHI), u 37°C trong 24 gid dé c6 do
duc bﬁng d6 duc McFarland 0,5 (OD tai 600 nm ttr
0,08 - 0,10) twong dwong v&i 1,0 - 1,5.108 CFU/mL.
Vi sinh vét da chinh McFarland 0,5 dugc pha loang
150 1an vao mdi trudng Mueller Hinton Broth
(MHB) véi vi khuan hoic MHB b sung 2% glucose
v6i vi ndm.

2.6.2. Tién hanh

Pha lodng chit thir trong nuée tinh khiét thanh
giai mau (nong do sau bang 2 nong do trudce).
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Hut chat thir 3 pha thanh giai mau vao phién 96
giéng (40 pL). Moi truong chira vi sinh vat duge b
sung vao moi giéng vira du 200 pL, sao cho ndng do
cudi clia chat thir trong moi truong thir nghiém nhur
sau: 20%, 10%, 5%, 2,5%, 1,25%, 0,625%, 0,32%,
0,16%, 0,08%, 0,04% (tt/tt).

U ¢ 37°C trong 24 gio, quan sat do duc trong
giéng. MIC la néng d6 thap nhét cua mau thir irc ché
su phat trién cta vi khuan va vi ndm.

Thyc hién song song véi mau ching am (moi
truong va vi sinh vat) va chimng duong (moi truong).
Chirng am phai c¢o6 sy phat trién»cﬁa vi sinh vat,
ching duong khong c6 su phat trién cla vi sinh vat
sau 24 gio (Wayne, 2010).

3. KET QUA VA BAN LUAN

3.1. Két qua xdy dung cong thirc nhii tuong

tao bot

3.1.1. Két qua khao sat ty I¢ chat tao bot

Két qua khao sat thé hién & Bang 3 cho thy khi
két hop cac chat tao bot lam gia ting chiéu cao cot
bot so vdi dung don 1€ ting chét. DG tao bot nhanh
nhung bot thodt nhanh, cé do bén bot kém. Vai tro
ctia CABP trong hdn hop nhu chét dién hoat thi cip,
v6i vai tro ting cudng sy 6n dinh va 1am bén bot hon
(Cornwell, 2018). Sy két hop nay phu hop dé thay
thé trong cac san phiam khong chtra gbc sulfat. Ty 16
CAPB:DG la 1:1 (kl/kl) cho chiéu cao cot bot cao
nhét khi khao sat. Do do, ty 1€ 1:1 dugc chon trong
cong thirc nhil trong tao bot chira tinh dau vo budi.

Bing 3. Két qua khio sat ty 1& chit tao bot

CAPB:DG
Cong thitt CAPB DG Chiéu cao cit bot
1 10 0 3,6
2 9 1 4,0
3 8 2 4,5
4 7 3 5,0
5 6 4 5,0
6 5 5 52
7 4 6 4,8
8 3 7 4,7
9 2 8 4,0
10 1 9 3,5
11 0 10 3,0

3.1.2. Két qua khdo sat lya chon chat nhii héa

Két qua khao sat Bang 4 cho thdy tween 80 & cac
nong do khao sat tao cac nhii tuong tinh dau duc r&
va c6 su tach lop. Theo nhu ket qua nghién clru cia
Elfiyani et al. (2017), c6 thé can nong do tween 80
va ethanol cao hon dé nhii twong 6n dinh.
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Bang 4. Két qua khio sat chét nhii héa

Cong thire Do bén
1 +
2 _
3 -
4 -
5 +
6 +
7 +
8 +

(+ Tach l6p; - Khéng tach I6p)

Ddi v6i cremophor RH40 ndng do tir 10%, két
qué cho thay kha ning nhii hoa va 6n dinh nhii twong
cao hon tween 80. Két qua phu hop voi nghién ctru
ctia Zeng et al. (2017), ¢6 thé do cremophor RH40
¢6 thong s6 dong goi dé hinh thanh giot diu trong

Bang 5. Két qua khao sat thiim do ty 18 hdn hep Smix
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nuGe phu hop gop phan ting kha ning nhii hoa va
on dinh nhil twong.
3.1.3. Két qua tham do ty 1é hén hop chat nhii
hoa cremophor RH40 va ethanol (Smix)

Tir két qua khao sat so bo (Bang 5), v6i ham
luong tinh dau Buodi 5%, ty 1& cremophor
RH40:ethanol nhé hon 1 tao nhii twong duc ro,
khong bén va c6 tach 16p (CT 8, 9). Po duc giam
dan khi tang ty 1& cremophor RH40:ethanol dén 3:2
va sau d6 d6 duc tang 1én khi ting dén 3:1.

Vé6i cung 1 luong tinh dau 1a 5%; ¢ ty 18 3:2
luong chit nhii hoa cremophor RH40 dung it hon
luong chét nhil hoa cremophor RH40 & ty 1& 2:1. Do
do6, chon ty 1€ 3:2 trong cong thirc dé xuét dé thiét
ké thuc nghiém.

Cong thire 1 2 3 4 5 6 7 8 9
Tinh diu v6 Buéi 5%
. X 3 5 2 3 1 2 1 2 1
o
Smix 20% X 1 ) | 5 1 3 5 s
HOvd 10 g
D¢ duc ++ ++ + + ++ ++ ++ +++ -+

(X>: cremophor RH40; X3: ethanol; s6 heong dau + biéu thi d¢ duc cia nhii trong)

3.1.4. Két qud tham do ty 1é tinh dau va Smix dé
hinh thanh nhii twong

Véi tong ham lugng Smix va tinh dau 1a 10%,
két qua khao sat khi thay doi ty 1¢ Smix:tinh dau
duogc thé hién trong Bang 6.

Véi ty 16 Smix:tinh ddu cang 16n thi kha ning
hinh thanh nhii trong cang t6t, d6 duc giam dan tir
Bang 6. Cong thirc khao sat ham luwgng Smix

CT 1 dén9. Ty 1é 5:2 va 3:1 vi nhii twong hinh thanh
ddng nhat, khong co su tach 16p, duc mo anh xanh
nhe. Do @6, ty 1¢ Smix:tinh dau 1a 5:2 trong thanh
phan dugc dé xut dé thiét ké thuc nghiém vi ti 1&
tinh dau budi dugce nhii héa cao hon so voi ty 1&
Smix:tinh dau 1a 3:1.

CT 1 2 3 4 5 6 7 8 9

Smix 1 2 1 2 1 3 2 5 3

TD 3 5 2 3 1 2 1 2 1
HOvd10 g

D6 duc ++++ ++++ +++ ++ ++ ++ ++ + +

(TD: tinh dau; sé heong déu + biéu thi dj duc ciia nhil twong)

3.1.5. Két qua t6i uu héa

Tir cac két qua tham do, dé xuat céc thanh phan
trong cong thuc dé thiét ké thi nghiém nhu sau:

Dir liéu khao sat thuc pghiém cac cong thirc vé
murc d6 tach 16p (Ry), chi€u cao cot bot (Rz) va do
bén bot (R3) dugc trinh bay trong Bang 8.
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Bang 7. Thanh phan dé xuét trong cong thirc

STT Thanh phin Ham lugng
1 Tinh dau vo budi 3%-10%
2 Cremophor RH40 4,5%-15%
3 Ethanol 3%-10%
4 CAPB 2,5%
5 DG 2,5%
6 Nude cit Vira di 50 g
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Bang 8. Dir liéu bao ché cc cong thirc trong thiét ké

Tdp 60, S6 Chuyén dé SDMD (2024): 287-295

CT X1 (%) X2 (%) X3 (%) Ri1 R (cm) R3
1 3,35 14,48 6,50 0 3,50 0,60
2 5,35 4,50 6,12 2 5,70 0,32
3 3,00 15,00 3,00 1 3,30 0,67
4 5,63 4,50 10,00 1 5,20 0,41
5 10,00 11,12 10,00 1 4,90 0,52
6 10,00 4,50 5,66 4 5,70 0,33
7 10,00 11,12 10,00 1 4,90 0,52
8 6,85 14,79 6,85 0 3,70 0,57
9 6,85 14,79 6,35 0 3,70 0,57
10 3,00 4,50 3,00 1 5,50 0,35
11 6,89 9,17 7,99 0 5,50 0,43
12 10,00 4,50 5,66 4 5,70 0,33
13 10,00 10,49 5,63 1 5,00 0,47
14 10,00 15,00 3,00 3 3,60 0,67
15 6,50 14,48 3,33 1 3,70 0,65
16 6,85 9,17 3,14 0 5,60 0,42
17 6,85 9,17 3,14 0 5,60 0,42
18 3,00 15,00 10,00 0 3,60 0,62
19 3,14 9,23 6,85 0 5,50 0,40

20 3,14 9,23 6,35 0 5,50 0,40

21 5,63 4,50 10,00 1 5,20 0,41

(X1: ham heong tinh dau vé budi; Xo: ham heong cremophor RH 40; X3: ham hrong ethanol; Ri: D¢ tach I6p; Rz: Chiéu

cao cét bot; Rz: PG bén bot)

Md hinh quy trinh béc 2 dugc dé xut dé tién
hanh phan tich ANOVA ¢ ca 3 bién Ry, Ry, Rs.

Dbi véi bién Ry, qua két qua phan tich va do thi
3D (Hinh 1) cho théy bién phu thudc R; phu thude
dang ké vao 2 yéu td X va Xa. Mirc d tach 16p tang
khi ting ham lugng tinh dau va giam ham lugng
cremophor RH 40. Phuong trinh hdi quy duoc thé
hién nhu sau.

PsEtSPERSafg! Actual

®
Design pois
o]
@sign Points

B

3D Surface.

Ketued Prctil
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Actual Factor
C:X3=65

Hinh 1. Do thi 3D ciia cic yéu t6 twong tac trén
Ri

Ri= 4,564 - 0,549869 * X, - 0,83609 * X, +
0,353721 * X5-0,0110617 * X; * X, - 0,0167571 *
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Xi * X5-0,0319583 * X, * X5+ 0,0784925 * X2 +
0,0488497 * X,2 + 0,00128941 * X5?

PSPt Actual

Actual Factor
AX1=65

Hinh 2. P4 thi 3D ciia cac yéu td twong tic trén
R:

Dbi v6i bién Ry, qua két qua phan tich va do thi
3D (Hinh 2) cho thay bién phu thudc R, phu thude
dang ké vao yéu t6 X, Chiéu cao cot bot giam manh
khi ting ham luong cremophor RH 40. Phuong
trinh hoi quy dugc dé xuat nhu sau.

R, =4,32577 + 0,143359 * X, + 0,343594 * X, -
0,0172651 * X3 - 0,000303486 * X; * X, -0,00816651
* X * X3+ 0,00946388 * X, * X5 - 0,00573773 * X2
- 0,0305812 * X»? - 0,00392599 * X3?
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Dbi v6i bién phu thudc R, qua két qua phan tich
va d6 thi 3D (Hinh 3) cho thay bién phu thudc Rs
phu thudc dang ké vao 2 yéu t6 X, va X3 Ham luong
cremophor RH 40 va ethanol nh¢ thi R; cang thap,
nghia 1a cang bén bot. Phuwong trinh hdi quy dugc
dé xuat nhu sau.

R3=0,413335+0,00438258 * X; +0,135026 * X,
+ 0,00920305 * X3 - 0,000546192 * X; * X, +
0,00624533 * X; * X3 + -0,0341005 * X, * X3 +
0,0145487 * X2+ 0,0451044 * X2+ 0,0448431 * X;2
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Hinh 3. P4 thi 3D ciia cac yéu td twong tac
trén R;

Vi két qua p < 0,0001 va hé sb twong quan hiéu
chinh R%,4 va hé s6 twong quan du doan R%eqco gid
tri gin nhau (< 0,2), cho thiy mirc d6 phu hop, mé
hinh ¢6 ¥ nghia thong ké va di manh dé tién hanh
tdi wvu hoa (Badawi et al., 2014).

Két qua t6i uu hoa duge rang budc bai cac diéu kién
ctia cac bién so doc 1ap (X1, Xz, X3) va cac bién so phu
thudc (Ri, Rz, R3) duogc trinh bay trong Bang 9.

Bang 9. Dieu kién rang bugc cho cac bién so

Bl?n Muc tiéu K.lrl.oang
SO § gioi han
X1  Bién thién trong khoang 3%-10%
X2 Bién thién trong khoang 4,5%-15%
X3 Bién thién trong khoang 3%-10%
R1 Tién vé 0 0
R2 Lén nhat 3,3-5,7
R3 Nho nhit 0,32-0,67

Dua vao dit liéu thuc nghiém tir Bang 8, phén
mém Design-Expert dd dua ra cac cong thirc toi wu
v6i cac chi s6 mong mubn D (Desirability) khac
nhau. Céng thirc véi chi s6 mong mudn cao nhat
duoc lya chon va trinh bay trong Bang 10.
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Bang 10. Bing cong thirc két qua toi wu va

du doan
Bién s Cong thire tdi wru

X1 5,00%
X2 7,59%
X3 5,10%
R; 0
R; 5,701
R; 0,365

D (Desirability) 0,963

3.1.6. Két qua kiém chimg va danh gid cong
thike t0i wu

Bao ché lip lai 3 1dn cong thic t6i vu da tim
duoc, voi cung cac didu kién va quy trinh nhu trong
giai doan thiét k&, mdi cong thirc c6 khdi lwong 50
g. Sau d6, tién hanh xéc dinh chi tiéu R;: D¢ tach
16p sau ly tdm; Ro: Chiéu cao cdt bot; Rs: Do bén
bot. Két qua dugc trinh bay trong bang 11.

Bang 11. Két qua kiém chirng cong thirc toi wu

Miu Ri R R

1 0 5,600 0,370
2 0 5,500 0,350
3 0 5,700 0,370
TB 0 5,600 0,370
Gia tri du doan 0 5,701  0.365
CV (%) 0 1,790 2,780
Sai s6 tuong dbi gitra

gia tri trung binh va 0 1,780 1,370
du doan (%)

Két qua sau khi thyc hién cong thic td1 wu, két
qua cdc bi€n s0 Ry, Ry, R3 ¢6 sur 1ap lai va chénh 1éch
véi gid tri du doan thap.

3.2. Két qua danh gia so' bd tinh chit ciia nhii

twong tao bot chira tinh dau Buéi

Tir két qua danh gid so b cho thay, san pham c6
kha néng tao bot t6t va mat do bot tuong ty nhu san
pham ding ngoai da chira CAPB va NLS lam chat
tao bot cua Duy va Oanh (2018). pH trung tinh, c6
thé d& dang hiéu chinh dén pH 5,5-6,5 dé sir dung
ngoai da. Nhil twong dat d6 bén thir nghiém theo
Brazil National Health Surveillance Agency (2005).
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Bang 12. Tinh chit ciia nhii twong tao bot
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Bang 13. Gia tri MIC cia nhii twong chira tinh
dau v6 Buéi

Thir nghiém Mo ta

Duc md, mui thom tinh dau STT Ching VSV MIC
Cam quan Budai, khong tach 16p. Tao bot 1 E. coli ATCC 25922 10%

déu mau, min, c¢6 do bén bot. 2 P.aeruginosa ATCC 27853 10%
pH 7,02 3 S. aureus ATCC 29213 20%
Ty trong 1,05 g/mL 4 C. albicans ATCC 10231 20%
Mat do bot 0,103 g/cm’ . (MIC dugc tinh theo % (tt/tt) ciia mau thir)

Khong tach 16p, thé chat dong . A

4. KET LUAN

nhét khi thyc hién 12 chu ky
nhiét nong-lanh

3.3. Két qua hoat tinh khang khuin

Do bén vit Iy

Nhii trong tao bot chira tinh dau vo budi thé hién
hoat tinh khang vi sinh vat trén cd 4 chung:
Escherichia  coli, Pseudomonas aeruginosa,
Staphylococcus aureus va Candida albicans. Két
qua phu hgp nhu cac cac nghién ciru cua
Mohammed et al. (2024) va Olatunya et al. (2024)
da cong bd. Bén canh d6, viéc nhil hoa tinh dau, giup
tang kha nang phén tan ciing c6 thé lam ting hoat
tinh khang vi sinh vét cta tinh diu vo budi (Chen et
al., 2018).
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