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Tom tit:

Rau ding dit [Glinus opposzttfolms (L.) Aug. DC, Molluginaceae] véi thanh phan flavonoid c6 kha ning tc ché vi
sinh vat, dwgc xem nhw mét nguon nguyen liéu khang sinh thuc vat day hira hen dé bao ché thudc khang khuin
dung ngoai. Gel vi nhil twong diéu ché tir Rau dang dit (RDD) gitip phan ph01 mot lwong hoat chit 16n hon 1én bé
mit da. Cao kho RPD dwgc tinh ché bing ethanol 90% va tién hanh khio sat hoat tinh khang khuén trén 4 loai vi
khuén Escherichia coli, Pseudomonas aeruginosa, Bacillus subtilis va Staphylococcus aureus, tir dé6 xay dwng cong
thlrc aé tao gel khang khuin. Thanh phén cong thire dwge xac dinh tir viing tao vi nhii twong trén gian do pha ba
cAu tir xdy dung tu’ isopropyl myristat (IPM), tween 20, span 80 va nwéc. Ba cong thirc vi nhii twong RDP duwoc diéu
ché va danh gia vé cam quan, pH phan b6 kich thwéc giot va do bén pha. Cac ta duoc tao gel khac nhau dwge khio
sat dé tao gel boi da phu hop. Két qua diéu ché dwoc vi nhii twong RPD ¢6 pH 4,527, kich thuée hat trung binh 14
nm va bén sau 6 chu ky séc nhiét. Gel vi nhii twong RPD dat cic chi tiéu vat 1y va thé hi¢n kha ning khing khuén

in vitro khi thir nghiém trén P. aeruginosa.

Tir khéa: flavonoid, gel vi nhii twong, Glinus oppositifolius, khang khuéin, Rau ding dat.

Chi s6 phén loai: 3.4
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Dat van dé

Lan da khoe manh 13 hang rao hitu hi¢u bao v¢ co thé trude cac
tac nhan co hai ciia moi truong nhu hda chét, cac tia bic xa, vi sinh
vét... Tuy nhién, khi da bi tAn cong va ton thuong, chirc ning bao
vé ndy bi suy giam. Nhiém khuin da 1a mot trong nhitng nguyén
nhan chinh gy ra cac bénh vé da va 14 tién dé cho nhitng bénh ly
lién quan. Dé xir tri tinh trang nhidm tring da c6 thé thoa céc thude
m& chira khang sinh tac dung tai chd 1én cac myn mi dé lam kho
dan myn. Tuy nhién, viéc sir dung khang sinh dung ngoai luén ton
tai kha nang gy man cam va tao thudn lgi cho phét trién vi khuan
khang thubc nén khong thé dung diéu tri kéo dai.

RDD 1a mot lodi ¢o dai phd bién & ving nhiét d6i chau A.
Theo y hoc co truyén, cay RDD co6 tac dung loi tiéu, nhun gan,
ha nhiét; dich chiét tir RDD trj ngtra va bénh ngoai da. Nhiéu cong
trinh nghién ctru trong va ngoai nudc da chung minh dugce liéu
ndy c6 tic dung khang khuan va khang nim rét t6t, ngoai ra con
co tic dung khang viém va kich thich ti sinh mo [1-3]. Tur do
cho thay, RDD 1a mot ngudn nguyén liéu tot dé bao ché mot dang
thudc khéng khuan dung ngoai, bao vé t0i da cho hang rao quan
trong nhét ctia co thé. Tuy nhién, tinh than nudc cao ciia flavonoid
gy kho khin trong viéc bao ché do dé bi rira trdi va kho bam lau
trén bé mat da. Do d6, cin c6 mot dang bao ché phi hop vai hoat
chét nay.
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Trong 56 chc dang thuoc dung cho da, vi nhil trong thé hién
nhiéu vu diém nhu bén vé mat nhiét dong, dé diéu ché va nang cap
¢ 16; ¢6 kha nang 1am ting sinh kha dung cta thudc do giam bot
tinh déi khang ctia 16p simg va gitip phan phdi mot luong hoat chit
16n hon 16n bé mit da so véi cac dang khac nhu dung dich, lotion
hodc kem [4]. Gel hoa vi nhil tuong lam tang kha nang bam dinh
va kéo dai thoi gian luu cua thube trén da. Nghién clru nay dugc
thuc hién voi muc dich tao ra mot ché pha”im gel vi nhil tuong tur
cao kho RDD cho hiéu qua khang khuan tot dé co thé thay thé cac
khang sinh dung ngoai.

Vit liéu va phuong phap nghién ciiu

Vit liéu

Cao kho RDD dugc cung cép bai BV Pharma, Viét Nam theo
tiéu chuan co so clia nha san xuat.

Ethanol, IPM, tween 20, span 80, natri carboxymethyl cellulose
(NaCMC), natri alginat, carbopol 940, ta dugc tao gel Velvet (gel
V) do Trung Qudc san xuét va dat tiéu chuén co s¢ ciia nha san
xuét. Cac thudc thir déu thudc loai tinh khiét phén tich.

Trang thiét bi nghién ctru gdm c6 may do quang phd UV-
Vis 1280 (Shimadzu), tii sdy (Memmert - M23), bép cach thuy
(Memmert - WNB114), can ky thuat (Sartorius), can phén tich
(Sartorius), can phan tich 4m MB 45 (Ohaus), may do pH (Ika),
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Abstract:
Carpet weed |[Glinus oppositifolius (L.) Aug.
DC, Molluginaceae] has the ability to inhibit

microorganisms because its extract contains flavonoids,
which are considered as a promising source of plant-
based antibiotics for the production of antibiotics.
Microemulsion-gels prepared from carpet weed could
distribute a great amount of active ingredients to the
skin surface. Carpet weed dry extract was purified by
90% ethanol, and its bio-activity against Escherichia
coli, Pseudomonas aeruginosa, Bacillus subtilis, and
Staphylococcus aureus were evaluated. The results
helped to determine the formula for antibacterial gels.
Microemulsion composition was determined on the
basis of the microemulsion region constructed on a
ternary phase diagram with isopropyl myristate, tween
20, span 80 and water. Three carpet weed microemulsion
formulations were manipulated and tested for their
appearance, pH, viscosity, droplet size distribution, and
phase strength. The physical parameters of carpet weed
microemulsion included pH 4.527, average particle size
about 14 nm and being stable after 6 cycles of heat shock.
Carpet weed microemulsion gels satisfied physical and
chemical criteria and exhibited in vifro antibacterial
activity.

Keywords: antibacterial, carpet weed, flavonoid, Glinus
oppositifolius, microemulsion gel.

Classification number: 3.4

may khudy tir (Ika) va cac dung cu thudng quy cua phong thi
nghiém.

Phwong phdp nghién ciru

Tinh ché cao nguyén li¢u: xac dinh ham lugng flavonoid toan
phén trong cao kho nguyén li¢u bang phuong phép do quang phd
UV-Vis véi thude thir nhom nitrat 10%, dung méi ethanol 80% c6
5% acid acetic (dung modi A), sir dung quercetin lam cht chuan
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(phuong phap dugce diéu chinh va tham dinh theo huéng dan trong
Duoc dién Viét Nam IV). Can chinh xéc khoang 1,0 g cao kho cho
vao binh dinh mic 100 ml, thém dung méi A gan dén vach, lac k¥,
sidu 4m 5 phit va bo sung dung moi A dén vach, loc qua gidy loc
lay dich. Hut 5 ml dich loc cho vao binh dinh mirc 25 ml, thém vao
1 ml natri acetat 1M, 1 ml dung dich nhom nitrat 10%, b6 sung
dung moi A vira du, lic déu. Chuan bi mau tring khong c6 thude
thir nhém nitrat 10%. Dé yén cic mau trong 45 phat rdi tién hanh
do d9 hip thy quang & budc song 412 nm [4, 5]. Cac phép do dugc
thyc hién 3 lan, 1y gié trj trung binh.

Céac tap chét tan trong nudc dugc loai béng cach thém df’)ng
lugng ethanol 90% va dé lang qua dém trong tii lanh va loc loai
tap. Tién hanh tham do nong do ethanol phu hop dé loai dugc toi
da tap chit ma vin dam béo hoat tinh khang khuan. Can cac mau
cao 10 g cho 1an luot vao 100 ml ethanol 45, 70 va 90%, khue”iy
k¥, dé lang qua dém va loc qua gidy loc. C6 dich loc trén bép cach
thity dén kho. Cac mu cao thu dugc duoc ding dé dinh tinh kha
ning khang khuén bang phuong phap khuéch tan trén moi truong
thach véi 4 chung vi khuan E. coli, P aeruginosa, B. subtilis va S.
aureus. Tién hanh tinh ché nguyén liéu véi dung méi cho miu cao
¢6 kha niang khang khuén tot nhat, thu cao tinh ché (RTC).

Xay dung cong thike vi nhii twong trang: vi nhil twong duoc
xay dung vdi IPM, chét dién hoat tween 20, chat déng dién hoat
sng - duc phat hién bing quan sat dudi anh sang thuong dé khao
sat anh hudng cua ty 1¢ chit dién hoat/chat déng dién hoat dén
sy hinh thanh vi nhii twong qua gian d0 3 pha: tween 20/span 80
(1/1) - IPM - nudc, tween 20/span 80 (3/1) - IPM - nudc, tween
20/span 80 (5/1) - IPM - nudc, so sanh di¢n tich ving tao vi nhil
twong. Tién hanh khao sat ty 1& giira dau va hon hop chat dién hoat/
dong dién hoat & cac ty 1& 1/9, 2/8, 3/7, 4/6, 5/5/, 6/4,7/3, 8/2, 9/1.

Cong thirc vi nhil twong dugc lya chon tir gian dd pha sao cho
thanh phan pha dau chiém ty 1& khong dudi 5%, lwong chét dién
hoat st dung 1a it nhit, luong nude st dung la nhiéu nhat. Didu ché
3 cong thirc vi nhil trong tring F1, F2, F3 tir viing tao vi nhil twong
bé“lng cach cho IPM vao hon hop chét dién hoat va déng dién hoat,
khudy déu bang may khudy tir, thém pha nu6c vao va khudy dén
khi dng nhat. Phoi hgp 10% cao RTC vio cac mau trang dé tao 3
cong thitc chira hoat chat 1a F4, F5, F6. So sanh céc cong thirc vé
cam quan va d6 bén pha sau 6 chu ky sc”')cvnhiét (mdi chu ky duge
tién hanh & dudi 4°C trong 16 gid va chuyén ngay sang 40°C trong
8 gi0, cac chu ky duogc tién hanh lién tuc), chon ra cong thirc phil
hop nhat.

Xac dinh cdc tinh chdt ciia cao da tinh ché: RTC duge dinh
luong flavonoid toan phan bang quang phd UV-Vis va do d6 dm
bing can hong ngoai phan tich am. Céc phép do dugc thyc hién 3
lan, 14y gi4 tri trung binh.

Thtr d¢ tan cua cao RTC véi nudc, ethanol va vi nhil twong
tring bang cach cho luong du cao RTC vao 20 ml chét thir, khudy
lién tuc béng may khqu tir & nhi¢t do phong trong 48 gid. Lugng
cao RTC cho vao dén khi dat dung dich bao hoa, cao khong tan
dugc s& lam cho dung dich bi duc. Hon dich dugc aé qua dém, dem
di ly tam, loc va tién hanh dinh luong bang quang phd UV-Vis.
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Xac dinh nong do (e ché i thiéu (MIC) clia cao RTC bang
phuong phap pha lodng trén dia thach v6i chung vi khuan nhay
cam, tir d6 dinh lidu cao RTC ding cho ché pham bang it nhat 10
1an MIC. So sanh liéu dy kién véi do tan dé thiét ké nong d6 phu
hop.

Diéu ché vi nhii {twong RDD: diéu ché 3 céng thire vi nhi twong
RBD bang cach phdi hop vi nhil tuong tring voi cao RTC 6 3 nong
o du kién. Khao st cac cong thirc vé cam quan, pH, do bén pha
sau 6 chu ky sdc nhiét, do kich thudc hat va phan b6 kich thude hat
bing may tan xa laser. Chon ra cong thirc tt nhat dé thir nghiém
gel hoa.

Diéu ché gel vi nhii twong RPP: thyc hién thir nghiém lya
chon tac nhan tao gel cho vi nhil twong RPD véi cac tac nhan tao
gel than nudc thuong dung: NaCMC, natri alginate, carbopol 940
va gel V. Chat tao gel duoc thém tir tir vao vi nhii twong, vira thém
vira khqu déu dén khi mau thr sét lai, chon chét tao gel dat yéu
cau. Tiép tuc khao sat chit tao gel da chon & nhiéu néng do khac
nhau, chon néng d6 tdi wu sao cho gel trong sudt, dat thé chét phu
hop, cho anh sang truyén qua d& dang va khong lam thay doi cau
tric ciia vi nhil trong. Didu ché thanh pham gel vi nhii twong RDD
v6i chat tao gel ¢ ndng do da chon.

Pénh gi4 hoat tinh khang khuén in vitro ciia gel thanh phim
bing phuong phap khuéch tan trén méi truong thach Mueller-
Hinton véi cac chung vi khuan nhay cam. Vi khuan duoc hoat hoa
bang méi truong Nutrient Broth, chinh d9 duc vi khuan bang nudc
mudi sinh 1y sao cho mat d9 thu dugc twong duong véi McFarland
0,5 (khoang 1,5x10° CFU/ml). Dung que bong vo tring nhing vao
huyén troc vi khuan da chuan bi, trai déu trén mit thach, dé hop
trong t 4m cho rao mat. Puc cac 16 duong kinh 6 mm trong ban
thach, cho chét thir vao day 186. Mau chimg 4m 1a gel vi nhii trong
tring. Chimg duong la ché pham thuong mai gel X chira dich chiét
neem va 1% bac nano. U hgp thach trong ta 4m 35-37°C trong
16-18 gio. Lo chimg dm phai khong tre ché sy phat trién ciia vi
khuan. Chét thir co kha nang khang khuan khi xung quanh 16 ¢6
vong khang khuan.

Tién hanh khao st ché pham vé cac dgc tinh vat Iy nhu tinh
chat, pH, d6 dan mong.

£ 2 S by a
Ket qua va ban luan
Tinh ché cao nguyén li¢u

Két qua dinh luong cao nguyén liéu sau 3 1an lap lai cho thiy
ham luong flavonoid toan phan 1a 2,621 mg quercetin/l g cao.
Ham luong nay qua thip, kho ¢6 the st dung dé diéu ché thanh
pham dat yéu cau nén nguyén li¢u can phai duoc tinh ché dé lam
giau hoat chat, dong thoi loai cac tap tan trong nudc dé ché pham
bén viing hon.

Trong s& cac mdu cao con 45, 70 va 90% dem dinh tinh
khang khuan, chi ¢6 mau cao con 90% cho phan tmg duong tinh
& nong do thir nghiém (200 mg/ml) trén tryc khuan Gram (-) P,
aeruginosa, Am tinh voi 3 chung con lai; cdc mau cao con 45% va
70% khong thé hién tinh khang khudn. Do d6, ethanol 90% duoc
chon lam dung moi tinh ché cao kho RDPD ban diu, qua qua trinh
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xtr Iy thu dugc cao dac mau nau den c6 ham am trung binh 14,5%
goi la cao RTC.

Xay dung cong thirc vi nhii twong tring

Céc gian d0 pha trén hinh 1 cho thdy, hdn hop tween 20/span
80 ty 1& 5:1 cho vung tao vi nhii twong 16n nhat, nén ty 1¢ ndy sé
dugc lva chon dé xay dung cong thirc vi nhil tuong.
o (GY)

90

Nuoc 0 10 20 30 40 50 60 70 80 90 100 Tween20/Span80 (1:1)

IPM (B)

Nuoc O 10 20 30 40 50 60 70 80 9 100  Tween20/Span80 (3:1)

Tween20/Span80 (5:1)

‘ —&— IPM, Tween20/Span80 (5:1), Nuoc

Hinh 1. Gidn db pha thé hién viing tao vi nhii twong (ving dién tich bén
trong dwdng ndi kin) véi cic ty 18 tween 20/span 80 lan lwgt 12 1:1 (A),
3:1 (B) va 5:1 (C).
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Trén gian do pha ciia ty 1& tween 20/span 80 (5:1) chon dugc
3 cong thirc tao vi nhil twong 13 F1, F2 va F3. Ttr 3 cong thirc nay
phdi hop thém 10% cao RTC dé dugc 3 cong thic F4, F5 va F6.
Piéu ché 6 cong thire vi nhil twong ¢6 thanh phan nhu bang 1.

Bing 1. Thanh phin cAc cong thire vi nhii twong khio st so bj.

Diéu ché vi nhii twong RDD

Diéu ché 3 cong thirc vi nhii trong RDD F5, F7 va F8 véi cac
ndng do ctia cao RTC lan lugt 1 10, 15 va 20% (kI/kl) bang cach
can cao RTC vao cdc rdi bd sung vi nhil twong F2 vira du, khudy
déu bé‘mg ¢ tir ¢ toe do thép dé tranh tao bot.

Bing 3. Thanh phén céng thirc vi nhii twong RDD.

FIl F2 F3 F4 F5 F6 Pon vi
CaoRTC 0 0 0 10 10 10 % Thanh phin  F5 F7 F$ Pon vi
IPM 5 5 5 45 45 45 % Cao RTC 10 15 20 %
Tween 20 37,5 41,67 4583 33,75 37,5 4125 % IPM 4,5 4,25 4 %
Span 80 75 833 917 675 715 825 % Tween 20 37,5 35,42 33,33 %
Nuée 50 45 40 45 405 36 % Span 80 75 7,08 6,67 %
Nude cht 40,5 38,25 36 %

Vé cam quan, céc cong thirc déu dong nhit, trong subt va cho
anh sang tmyen qua. Két qua thtr do bén pha ghi nhan F4 bi tich
16p 6 chu ky tha 1 va F1 bi tach 16p ¢ chu ky tht 3, cac cong thuc
con lai déu bén viing qua 6 chu ky. Chon cong thirc vi nhil twong
tring 1a F2 dé tiép tuc khao sat do cong thirc ndy tao dugc vi nhii
twong chira hoat chit F5 bén vitng va ¢ ham lugng nudc cao nht,
thich hgp cho qué trinh gel hoa.

Xdc dinh cdc tinh chit ciia cao di tinh ché

Ham luong flavonoid toan phéan trong cao RTC 1a 7,305 mg
quercetin/1 g cao (n=3), ting 2,8 lan so véi cao khd ban dau va it
tap chat hon nén cao RTC thich hop dé truc tiép sir dung diéu ché
gel vi nhii twong.

Do tan cla cao RTC trong céc chit thir nghiém dugc mo ta
trong bang 2 cho thay, vi nhii tuong lam ting dang ké do tan ciia
cao RTC so véi dung moi nude. Do do, dang vi nhil twong 1a mot
lya chon hop ly dé tai mot luong 16n thudc vao ché phém.

Béng 2. Két qua thir d9 tan cao RTC trong cic dung méi (n=3).

Dung moéi P tan (g/ml)
Nudce 0,4319
Vi nhil tuong F2 1,4546

Gié tri MIC cua cao RTC dbi véi ching P. aeruginosa ATCC
27853 1a 5 mg/ml; ddi voi ching S. aureus ATCC 29213 14 trén 5
mg/ml (hinh 2). Diéu ndy hoan toan phu hop v6i két qua dinh tinh
khang khuan & phan trén va céc nghién ctru cia Juliana Janet R.
Martin-Puzon va cs (2015) [3].

Hinh 2. Két qué thir MIC ciia miu cao RTC trén chiing P. aeruginosa va
S. aureus.

MIC cua cao RTC khong vuot qua kha nang tai cua vi nht
twong F2 nén ¢4 thé tao ra gel vi nhil twong vdi nong do cao cua
RTC dé cho hi¢u qua khang khuan toi uu.
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Ca 3 cong thire déu dat cam quan vé do trong sudt va dong
nhat, bén qua 6 chu ky soc nhiét (bang 3).

Tién hanh do pH, thé zeta, o& hat va phan bd c& hat ciia F8 1a
cong thire ¢6 nong dg hoat chat cao nhat, so sanh vdi vi nhil tuong
trang F2 dugc két qua nhu trong bang 4.

Bang 4. Cic thong sb ciia cong thire F2 va F8.

Cong thire pH Kich thwéc giot  Chi s da Thé zeta
(average) phan tan (mV)
(nm) (PI)

F2 4,28 13,8 0,295 -7,8

F8 442 14,1 0,089 33

Két qua cho thdy, vi nhii twong F8 c6 pH gan véi pH da, kich
thude giot dat quy dinh vé ¢& hat cua vi nhil twong voi chi s6 da
phan tan thip, chimg to sy ddng déu trong phan bé ¢& hat. Thé zeta
kha th?ip vi hé str dung chét dién hoat va déng dién hoat khong ion
héa. Gia tri thép cua thé zeta khong anh huong nhiéu dén tinh bén
cta vi nhil trong vi co ché on dinh chu yéu ctia hé vi nhii 1a nho
su phéi hop giita chét dién hoat va df”)ng dién hoat. Cong thtrc F8
tdi lugng hoat chét nhidu nhét va dat d6 6n dinh nén duoc chon dé
phat trién thanh gel vi nhil twong.

Diéu ché gel vi nhii tuong RDD

Xay dung cong thire gel thanh pham: phdi hop F8 véi cdc tac
nhan tao gel va so sanh voi gel tao vi nhil twrong trang F2.

Bang 5. Két qué khéo sat cac chit tao gel ciia F2 va F8.

£ Nong d9 khao
Chat tao gel F2 F8 st (%)
NaCMC T+ Tao gel, khong bén 5
Na alginat/calci clorid + Gel trong, bi von cuc 10

Carbopol 940/Triethanolamin ++ Bj ting mau khi kiém hoa L5

Gel V ++
Ghi chii: +: tao dugc gel; ++: tao gel tot

Trong, dong nhat 5

Két qua bang 5 cho thiy, tat ca céc chét khao sat déu tao gel voi
vi nhil tuong trang, nhung khi ph01 hop voi F8 thi nhiéu chat tao
gel to ra khong phu hop. Cu thé, gel NaCMC khong bén va bi tich
16p sau 3 ngay, natri alginat tao gel c6 thé chat von khong thich
hop cho san pham béi. Diéu nay co thé 1a do trong thanh phan cua
cao RCT c6 chira nhiéu hgp chat chita nhom -OH phenol nén gay
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twong ky vdi tac nhan gel hoa. Trong khi qua trinh tang d¢ nhot
ciia gel carbopol bang kiém lam flavonoid ché pham bj ting mau.
Chi c6 gel V ¢6 kha ning tao gel & ndng do thap ma khong pha hiy
cu tric vi nhil twong. Do do, gel V dugc lya chon dé 1am chét tao
gel cho cong thuc.

Gel V duogc khdo sét ¢ céc ty 18 2, 3, 4, 5 va 6% dé so sanh kha
nang tao gel khi ph01 hop vai F8. Két qua cho thay, gel V Y nong
d0 5% co dac tinh tot nhat vé mat cam quan: gel trong sudt, thé
chat phu hop va cho anh séng truyén qua. Cac gel & nong do thap
hon 5% khong tao dugc gel déc.

Tién hanh diéu ché gel vi nhil twong tir F8 bang cach thém tir
tir 95 g vi nhil twong vao 5 g gel V, vira thém vira khudy déu cho
dén khi gel trrong ng hoan toan, thu duoc gel thanh phim GF8 ¢6
cong thue nhu bang 6.

Bang 6. Thanh phin cong thirc gel vi nhii twong thanh phim GF8.

Thanh phén Khéi lwong (g)
Cao RTC 20

IPM 4

Tween 20 33,33

Span 80 6,67

Nude cit 31

Gel V 5

Danh gid hoat tinh khang khudn in vitro ciia gel thanh pham:
thir nghiém tinh khang khuan ctia GF8 trén ching P. aeruginosa
ATCC 27853 v6i chitg 4m A (gel 5% ctia vi nhii twong trang F2)
va chimg duong gel X. Két qua thé hién ¢ hinh 3 cho thdy, chimg
am khong thé hién tinh khéang khuan, cic mau con lai déu thé
hién hoat tinh khang P. aeruginosa v4i duong kinh vong khang
khuédn cua GF8, F8 va gel X lan luot 1a 10, 12 va 15 mm. Mau
vi nhil twong F8 c6 vong khang khuan rong hon GFS8, cho thiy
viéc gel hoa dd lam giam tinh khang khuan cta ché pham. Diéu
nay ¢6 thé 1a do qué trinh gel hoa lam tang do nhot ché pham nén
giam kha nang khuéch tan cta dugc chit ra mi trudng thir. Ché
pham c6 kha nang khang tryc khudn mu xanh, tuy nhién hoat tinh
con kha han ché so v6i ché pham gel X vira chira dich chiét vira
chira nano bac.

Hinh 3. Két qua thir tinh khéng P. aeruginosa. A. Gel vi nhil twong tréng;
B va C. Mau gel GF8; D. Mau vi nhii tuong F8; E. Gel X.
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Pdnh gid cdc dic tinh vt Iy ciia gel thanh phdm:
Tinh chét: gel trong mo, mém, dé boi 1én da, dé rira sach.

pH: két qua trung binh 3 lan do la 4,527. pH cua ché pham hoi
acid, tuy nhién van nam trong khoang chap nhan dwoc khi boi lén
da.

D06 bén pha: sau 6 chu ky nhiét, miu gel thir khong bi tach 16p
va khong co6 su thay doi vé cam quan.

Két luan va dé xuat

Tir nguyén ligu cao RDD khong ¢ kha nang khang khuén, tién
hanh tinh ché bang ethanol 90% thu dugc cao RTC (d6 am 14,5%),
ham lrong flavonoid toan phan 7,305 mg quercetin/l g cao, ting
2,8 1an so v6i cao kho ban du va co MIC 1a 5 mg/ml d6i voi chung
P. aeruginosa ATCC 27853.

Gel vi nhii twong GF8 diéu ché tir cao RTC v6i hdn hop chét
dién hoat/chat déng dién hoat Ia tween 20/span 80 (5:1) duoc khao
sat cac chi tidu vé tinh chét, do bén pha va d6 dan mong, c6 pH
4,527 phu hop véi sinh 1y da; dong thoi thé hién dwgc hoat tinh
khang khuan in vitro khi thir nghiém trén dia thach voi ching P
aeruginosa ATCC 27853. Tuy nhién, hoat tinh khang khuan cua
gel GF8 kém hon so véi vi nhii tuong chua gel hoa F8 c6 thé do
qué trinh gel hoa lam ting do nhot di anh huéng dén kha ning
khuéch tan cua hoat chét. Nhung nho thé chét dac hon F8 nén GF8
lai ¢6 kha nang bam dinh cao hon, thé hién qua d§ dan mong dat
yéu cau cua ché pham boi trén da.

C6 thé cai tién ché pham theo hudng mo rong pho khang khudn
v tang hoat tinh bing céch phdi hop thém cac chat khang khuan
manh (tinh dau, nano bac) vao thanh phan cong thirc dé dat dwoc
hiéu qua khang khudn cao hon. Piéu nay vira 1am ting hiéu qua
cia cao duoc liéu, dong thoi giam lidu cua cac chat khang khudn
trong ché pham. Mot hudng nita 1a giam nong do cia chét tao gel
dé 1am ra gel long voi do bam dinh thip hon nhung c6 thé ting
dugc hoat tinh khang khuan.
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