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Tém tit. Nano nhil tuvong (nanoemulsion) trén nén tinh dau trich ly tir vo qua cam sanh di duoc tong hop
thanh cong bang phuong phap rung siéu 4m két hop khudy co hoc. Thanh phan héa hoc trong mau tinh
dau cam duoc xac dinh bang phuong phap sic ky khi ghép khdi phd (GC-MS). Phan b kich thudc hat
nano nhii tuong dugc khao sat bang phuong phap tan xa dnh sang dong hoc (DLS). Cac yéu t ky thuat
téng hop anh hudng dén kich thudc hat nano nhii tuong ciing duoc khao sat mot cach chi tiét, nhu ty 16
hdn hop cac chat hoat dong bé mit gdm Tween 80 va Span 80, thé tich tinh dau cam va anh hudng cua
thé tich nuéc. Cac mau nano nhil tuong clng duoc khao sat kha nang khang khuin E. coli bang phuong
phap phuong phap khuéch tan dia thach. Két qua nghién ctru chi ra rang, dugc cac mau nano nhil twong
téng hop dugc c6 kich thuéc nano trong khoang tir 60 - 120 nm va khi két hop v6i nano bac miu nano
nhil tuong c6 kha nang khang khuén E. coli vuot trdi hon so v&i nano nhii tuong tir tinh ddu cam tinh
khiét.

Tir khéa: tinh diu cam, sic ky khi ghép khéi phd, phuong phap tan xa anh sang dong hoc, nano nhii
tuong, chat nhii hoa, ing dung khang khuan.

SYNTHESIS OF KING ORANGE PEEL ESSENTIAL OIL-IN-WATER
NANOEMULSIONS FORANTIBACTERIAL APPLICATION

Abstract. Nanoemulsion based on orange essential oil extracted from King orange peels was successfully
synthesized by ultrasonic vibration combined with mechanical stirring. The chemical composition of the
orange essential oil sample was determined by Gas Chromatography - Mass Spectometry (GC-MS)
method. Particle size distribution of nanoemulsion was investigated by Dynamic Light Scattering (DLS)
method. The most important technical factors affecting the size of nanoemulsion such as ratio of two
types of emulsifiers including Tween 80 and Span 80, the volume of orange essential oil and the effect of
water volume were also investigated in detail. Nanoemulsion samples were also tested for the resistance
to E. coli by disc diffusion method. The study results showed that the obtained emulsion particles were
nanosized in the range from 60 to 120 nm and after combining with nanosilver, the resulted nanoemulsion
was capable of resisting E. coli superior to nanoemulsion based on pure orange essential oils.

Keywords: orange peel essential oil, GC-MS, DLS, nanoemulsion, antibacterial application.

1 GIOI THIEU

Tinh dau 12 hdn hop cac chat thom duoc st dung rong ri trong nganh cong nghiép nude hoa, duogc
pham, thuc pham, dén truyén thudc, va khang khuan [1-4]. Tinh dau 1a hdn hop ciia hon 200 hop chit
khac nhau, cac hop chat nay chu yéu dugc hinh thanh tir hydrocacbon monoterpene, sesquiterpene va cac
dan xuat oxy hod cua chiing nhu este, ruou, aldehyde aliphat va xeton [5].

Cam sanh (King Orange) c6 tén khoa hoc 1a Citrus reticulata x sinensis, thuc ho Rutaceae, 1a loai
qua cao cép, c6 gia tri dinh dudng va gid tri sir dung cao, chtra rat nhidu chit chéng oxy hoa rat tét cho
strc khoe, dic biét chira nhidu thanh phan vitamin C, gitip ting dé khang cho con nguoi va duge rat nhiéu
ngudi va chudng. Bén canh dé cac san pham phu ctia nd ciing mang lai nhiéu cong dung nhu lam huong
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liéu trong thuc phim, my pham va duoc liéu trong y hoc, dic biét 1a tinh dau. Tinh dau cam c6 thé dugc
chiét xuat tir 14 hoa va vo qua, trong d6 vo qua 1a chiém luong 16n tinh du. Thanh phan chinh tao mui
thom dic trung cua tinh dau cam 14 D- Limonene (90%) [6]. Tinh ddu cam c6 mdt huong thom diu ngot,
mang lai cam giac sang khoai, d& chiu 1am cho tAm trang ctia con nguoi phan chan va vui vé. Tinh dau
cam hd trg diéu tri bénh khé tiéu, tri ho, cam cim hiéu qua; giam dau nhtc vung co bép mét moi, gitup
loai bo ba nhon trén da, diéu tri mun, diéu tri nam, mang lai lan da sang va khoe dep. Tinh diu cam con
¢6 tinh khang khuén ty nhién, vi thé chung dugc st dung dé gitp bao quan cac loai thuc pham, giup dam
bao an toan, sach s&. Tinh dau cam con dugc sur dung dé ngan chin sy phat trién ciing nhu tiéu diét loai vi
khuén E. coli, day 1a mot loai vi khuan rat nguy hiém, n6 thuong gay cac bénh suy than va c6 thé dan dén
tir vong. Bén canh d6 thi cong dung cia tinh dau vo cam con dugc dé tre ché su lay lan va phat trién cia
loai vi khuan Salmonella, béi c¢6 chira cac chat khang khuin manh mé, dic biét 1a Tecpen. Nhom tac gia
Zaixiang Lou va cac cong sy nam 2017 di bao cdo cong trinh nghién ctru khang khuan, khang vi nim cua
tinh déu tr ho cam chanh. Cong trinh nghién ciru chi ra rang tinh dau tir ho cam chanh c6 thé trc ché sy
phat trién vi khudn S. aureus va E. coli [7].

Nhing nim gan day, véi su phat trién vurot bac ctia cong nghé nano, cic nha nghién ctru dang danh
mdi quan tdm to 16n cho viéc chuyén hoa tinh dau trich ly tir thyc vat sang dang nano (nanoemuls10n -
nano nhii tuong). Nano nhil twong (c6 duong kinh hat trong khoang 20-500 nm) 1a mot hé bén vé mit
nhiét dong, bao gdm dau, nude va cac chat hoat dong bé mat dong vai tro nhil hoa [8-11]. Nhom tac gia
Mohammad Hasan Shahavi va cac cong sy nim 2016 béo cao phuong phap tdi wu ding séng siéu 4m
trong téng hop tinh dau nano dinh huong. Phuong phap nay da cho hat nano tinh dau c6 kich thuéc nho
hon 50 nm, phan bd 6n dinh bén viing trong méi truong nudc [12]. Ciing trong nim 2016, nhom tac gia
Sheng Jang Zhang va cac cong su di bao cao phuong phap tong hop tinh dau dinh hwong va tinh dau qué
dang nano vai kich thude hat 8,69 nm ung dung hi€u qua trong viéc khang vi sinh vat: Escherichia Coli,
Bacillus Subtilis, Salmonella Typhimurium, Staphylococus Aureus [13]. Nhom tac gia Tahir Mehmood va
cong sy nam 2017 da bao cdo phuong phap t6i uu tong hop tinh dau oliu dang nano, phuwong phap nay
cho ra hat nano tinh dau c6 kich thude hat 151,68 nm [14]. Nhom tac gia Balagopal Amrutha ndm 2017
da bao cao phuong phap tong hop nano tinh dau tir cdy thi 1a (Cuminum Cynium) va cay ho tiéu (Piper
Nirgrum) st dung song si€u 4m (ng dung dé trc ché hoat dong cua vi khuan E. coli va S. enteria [15].
Nam 2018, Yuan Li va cong sy da két hgp tinh dau cam chanh véi chiosan tao ra microcapsules sir dung
nhiéu chat hoat dong bé mit khac nhau bang phuong phap nhil twong ion gel cho ra hat ¢6 kich thuge 16n
hon 289,3 nm [16]. Tuy nhién, cac nghién ctu chu yeu tap trung vao cac phuong phap san xuét tinh dau
hi€u qua, dac tinh sinh hoc va hoa hoc cia cac loai tinh dau chiét suat tir thién nhién, cling nhu viéc
chuyén tinh dau nay sang dang nanoemulsion, con nanoemulsion dugc hd tro boi cac hat nano kim loai,
vi du nhu nano bac cho cac ing dung khang khuan chwa dugc bao cao rong rai. Trong khi do, nano bac la
vat lidu cé dién tich bé mit riéng rat 16n, co nhing dac tinh doc déo sau: tinh khur khuén, chong nam khu
mui; khong c6 hai cho stre khoe con nguoi voi lidu lugng tuong ddi cao; c6 kha ning phan tan 6n dinh
trong cac loai dung méi khac nhau; do bén hoa hoc cao, khong bi bién ddi dudi tac dung cua anh sang va
cac tac nhan oxy hoa khir thong thuong [17].

Nanoemulsions thuong duoc tong hop bang cach st dung phuong phap nhii twong ning luong cao,
ching han nhu dong nhit ap luc cao, khuech tan vi long, va siéu am cuong do cao [18]. Phuong phap siéu
am voi mirc tiéu thu nang lugng va chéat 6n dinh it hon, cho kich thudc hat nhé hon, d phén tan cao hon
la nhitng uu dlem chinh cda k¥ thuat nay so vdi cac phuong phap khac [19]. Vi vay, muc dich ctia nghién
clru nay la tong hop nanoemulsion tir tinh dau cam trich ly tir v6 qua cam sanh, sau d6 két hop véi nano
bac })ang phuong phéap rung siéu am va khao sat hoat tinh sinh hoc ctia n6 trong tng dung lam chét khéng
khuan.

2 NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Nguyén liéu

Hoa chét dugc dung cho qua trinh tong hop gém trisodium citrate (Na;CeHsO,.2H,0, >99%), tween
80 (Ce4H 24026, >99%), span 80 (C,4H440, 2,99%), sodium sulphate (Na,SOy4, >99%) va sodium chloride
(NaCl, >99,1%) dugc dat tir cong ty hoa chat Shanghai Shenglong Chemical Co. Vo cam tuoi dugc thu
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thap la cua gi‘(”')ng cam sanh (King orange - Citrus reticulata * sinensis) tréng o mién nam Viét Nam.
Nudc cat hai lan dugc st dung 1am dung moi va chuan bi tat ca cac dung dich can thiét.
2.2 Trich ly tinh dau cam

~ Tinh dau cam duoc trich ly tir vo qua cam sanh bang phuong phap chung ct 161 cudn hoi nudc truc
tiép theo quy trinh mo ta trong hinh 1. Phuong phéap nay st dung thiet bi van hanh don gian, dé &p dung
v6i quy mo nghién clru trong phong thi nghiém.
23 Téng hop nano nhii twong tinh diu cam

Cac hat nanoemulsion trén nén tinh dau cam dugc tong hop bang phuong phap rung siéu am két hop
v6i1 khudy co hoc. Trong phuong phap nay chat hoat dong bé mat Tween 80 va Span 80 dugc chon lam
chat nhii hoa cho h¢ nhii tuong va qua trinh phan tan tao h¢ nhii tuong dugc mo ta theo qui trinh ¢ hinh 2.

P DD
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Hinh 1: So @6 quy trinh trich ly tinh dau cam banh gia két qua

Hinh 2: So dé quy trinh féng hop nano nhil tuong tinh
dau cam

2.4 Tong hop nano nhii twong tir tinh dau cam két hop nano bac

Nano nhil tuong tir tinh dau cam két hop nano bac duoc téng hop theo quy trinh hinh 3. Tinh du
cam duogc nhii hoa bé‘mg hon hop Tween 80 va Span 80 vdi ti 1é thich hop, st dung dung dich nano bac
nhu mot mdi trudng phéan tan. Sau do, hdn hop duoc rung siéu am 10 phat, rdi khudy co 5 phit véi tée do
1200 vong/phiit, tiép tuc cho hdn hop rung siéu 4m trong 10 phiit nita s& thu duoc hé nano nhii twong ctia
tinh dau trong dung dich nano bac.
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Nano bac

Khuéy tron so bd
Déanh siéu am 10
phut

!

Khudy co 5 phut

v
Déanh siéu am 10
phut
!

Po DLS kiém tra
kich thudc hat

I

Daénh gia két qua

Hinh 3: Quy trinh téng hop nano nhii tiong tinh dau cam két hop véi nano Bac

2.5 Phuwong phip phén tich nano tinh dau

Phuong phap GC-MS (Gas Chromatography Mass Spectometry) di duogc st dung dé phan tich dinh
tinh va dinh lugng cac thanh phan chira trong tinh diu cam. Phuong phap tan xa anh sang donghoc (DLS
- Dynamic Ligth Scattering) da dwoc st dung dé xac dinh phan bé kich thudc hat. Phan b kich thudc
duoc thuc hién trén thiét bi do Horiba SZ-100 tai vién Khoa hoc Vat liéu Ung dung — Vién Han Lam
Khoa hoc & Cdng nghé Viét Nam tai TP. Hb Chi Minh.

2.6 Phuong phap nghién ctru kha ning khang khuin

Phuong phap thir nghiém kha ning khang khuédn 14 ap dung k¥ thuat khoanh gidy khang sinh khuéch
tan. Quy trinh thir nghiém: cho vi khuan vao dia petri c6 chita méi truong thach LB (Luria Bertani), sau
d6 dan déu vi khuan ra hét bé mit thach. Pia gidy 6mm vo trung dat lén bé mit thach va thdm mﬁu thu
nghiém 1én, cho mdt mau khang sinh (d6i chimg duong) 1én bé mat thach. Boc kin dia petri bang gidy VO
trang, dé & diéu kién thuong trong vong 1 — 2 ngay. Quan sat cac vong khang khuin xung quang dia gidy
va danh gia két qua.

Mau nano tinh dau, nano tinh dau két hop véi nano Bac dugc xac dinh kha nang khang khuan tai
vién sinh hoc va thuc phém — Truong Pai hoc Cong nghiép TPHCM.

3 KET QUA VA THAO LUAN
3.1 Két qua GC-MS tinh ddu Cam

Thanh phan trong tinh dau cam duoc phén tich bang phuong phéap sic ky ghép khdi phd, nhiét do
lam bay hoi tinh dau trudce khi di vao phén tich ¢ hai nhiét do khac nhau 1a 320°C va 600°C.

Bdng 1. Thanh phdn tinh dau cam bay hoi nhiét dg 320 oC va 600 oC.

P Ham lwong cau tir (%)
Hop chat 320 °C 600 °C 30 ngay
a-Pinene 0,54 0,55 -
B-Myricene 0,24 0,32 -
(+)-Limonene 75,79 56,88 4,66
Limonene oxide 8,88 17,76 -
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£ Ham lwong cau tir (%)
Hop chat 320 °C 600 °C 30 ngay
Cis-Carveol 4,17 16,64 3,05
Carvone 6,42 - 4,68
Cis-Carvone oxide - 0,44 -
Octanal - - 2,43
Decanal - - 7,73
Dodecanal - - 2,81
a-Terpineol - - 2,60
6-Cadinene - - 1,23
a-Octadecene - - 2,42
Nonadecene - - 11,56
Nonadecane - - 2,43
Methyloleate - - 0,66
Tricosane - - 8,18
Eicosane - - 11,39
Eicosanoic acid - - 497
p-aminobezoic acid - - 0,72
Docosanoic acid - - 6,80
Cyclooctyne - 0,75 -
Cyclopentenone 0,32 - -
3-Octyne - 0,.23 -
1,4-Pentadiene 0,24 - -
1,2-Cyclononadiene 0,61 0,12 -
1,9-Decadiyne 1,85 - -
9-Octylicosane - - 1,36
2-Cyclopenten-1-one - 0,43 -
E-p-Mentha-2,8-dienol 0,94 - 4,15
(Z2)-9-Octadecenamide - - 4,94
Spiro[4.5]dec-6-ene - 0,27 -
Cis-Decahydro-1-naphthol - 1,56 -
1,5-Dimethyltricyclo[3.3.0.0(2,6)]octane - 4,04 -
Glutaric acid,di(2,5-difluorobenzyl)ester - - 7,34
1H-Indene,5-butyl-6-hexyloctahydro- - - 1,22
1-Naphthoic Acid Methyl Ester - - 2,64
Tong 100 99,99 99,97

Bdng 2. Thanh phan tinh dau cam bay hoi ¢ nhiét dg 6000C

Ham lwong ciu tir (%)

Hop chit - < -
op ¢hd 10 ngay 20 ngay 30 ngay

a-Pinene 0,45 - -

Propene - 0,16 -
Ocimene 0,55 0,59 -
(+)-Limonene 61.64 63,43 25,94
p-xylene - 0,17 -
Cis-Carveol 4,54 4,41 -

Carvone 5,46 5,23 -
Citronellene - 0,23 -
Carhydrine 3,67 - -
Hexadenol 0,34 - -

Pentanal - - 4,33
Octanal - - 7,58
Decanal - - 14,10
Dodecanal - - 3,66
a-Terpineol - - 7,20
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; Ham lwgng cau tir (%)
Hop chat 10 ngay 20 ngay 30 ngay

6-Cadinene - - 2,15
Heptacosane - - 2,06
Tricosane - - 2,61
Eicosane - - 6,81
Alloocimene 0,67 0,43 -
Limonene oxide 17,00 17,83 -
1,2-Pentadien 1,97 2,20 -
1,3-Pentadiene - - 3,68
1,9-Decadiyne 0,41 3,16 -
1,2-Dimethylenecyclobutane - 0,17 -
1,2-Dimethyl-1,4-cyclohexadiene - 0,15 -
2,5-Dihylcyclohexa-1,4-diene - 0,18 -
2-Methyl-2vinyloxirane 0,39 - -
Tricyclo[5.1.1.0(2,6)none 0,76 - -
Bicyclo[4.2.0]oct-7-ene 2,13 1,65 -
Hexacosanoic acid - - 1,84
9-Octylicosane - - 1,83
p-Mentha-3,8-diene - - 2,07
17-n-Hexadeyl Tetratriacontane - - 5,11
1,1’-Bicyclopentyl, 2-hexadecyl- - - 1,17
a-Lioneic acid 2,2-dimethyl-1,3-dioxolan-4-ylmethyl ester - - 7,83
Téng 99,98 99,99 99,97

Tat ca bang tong hop ¢ trén ta thay thanh phan D — Limonene va Limonene Oxide chiém phan tram cao nhat
va ¢6 & tt ca cac bang. Tir d6 rat ra két luan 1a D — Limonene 1a thanh phén chinh trong tinh diu Cam. D —
Limonene 14 chit c6 kha nang chéng lai oxy hoa manh mg, hoat tinh cuia né c6 kha nang tc ché phong chéng ung
thu. Thanh phan Decyclicaldehyd tao nén mui thom.

Dudi anh hudng cia nhiét do, anh sang, khong khi, 6 4m, tinh dau d& bi oxi hoa bién thanh Aldehyde, va
Aldehyde chuyén hoa thanh Acid. Chinh vi 1y do trén ta nhén thiy trong bang thanh phan 20 va 30 ngay c6 sy xuét
hién cuia cac hop chét nhom chirc Aldehyde va Acid.

3.2 Ty 1é cac yéu tb ch‘ét hoat dong bé mit, tinh diu va nwéc dnh hwéng dén kich thwéc hat nano
nhii twong tinh dau cam
Tat ca cac mau thir nghiém déu d}rqc rung siéu am 10 phat tiép tuc duoc danh bang may khudy co 10
phut vai toc do 1200 vong/phtit va cuoi cung la rung si€u am thém 10 phut.

Bdng 3: Bang két qud khdo sat kich thude hat nano nhii twong tinh dau cam trong 25 mL nuwdc

25 mL nudc cat
Tinh dau, mL 0,5 1,0 1,5

Tween/Span Ky hicu | SN T piga | Kih o ey | Kich
. % thudc, % thudc, % thudc,

mL:mL mau mau mau

nm nm nm

0-1 Al 166,4 Bl 179,2 Cl 269,3
0,25 -0,75 A2 302,0 B2 1543 C2 361,1
0,5-0,5 A3 157,5 B3 1232 C3 2947
0,75 - 0,25 A4 116,3 B4 79,5 C4 1439
1-0 A5 6996,9 B5 61,3 C5 855,2

Béng 3 cho ta thay kich thudc trung binh hat nhii tuong trong cung di€u kién thé tich nude 1a 25 mL
va thé tich tinh dau thayvdéi lan lwot 12 0,5 mL; 1 mL; 1,5 mL, twong Gmg véi ty 1& cac chat hoat dong bé
mit Tween/Span thay d6i tir 0 — 1; 0,25 — 0,75; 0,5 — 0,5; 0,75 — 0,25; 1 — 0. Ddi v6i khao sat thé tich
nudce 1a 25 mL trong qua trinh téng hop cho ra két qua tot nhét khi thé tich tinh dau 1a 1 mL va kich thudc
hat giam déan theo ty 1¢ cac chat hoat dong bé mit Tween/Span thay doi tir 0 — 1; 0,25 — 0,75; 0,5 — 0,5;
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0,75 —-0,25; 1 — 0. Va khi ty 1¢ Tween tang dan & cac mau c6 thé tich tinh dau 1 mL cho ra kich thuéc nho
nhét 12 61,3 nm. Tuy nhién nhin chung vé kich thude hat ctia cac mau cé hé chit hoat dong bé mit cho ra
két qua nam trong khoang nano, ngoai trir mau A5 va C5. Nhu véy, co thé rat ra két luan d6i vi mau c6
thé tich nudc 1a 25 mL, rang khi thé tich chat nhii hoa 16n hon thé tich tinh dau thi ti 1& bang nhau giita
Tween/Span s& cho mau nano nhii trong c¢o kich thudc tbi wu; Khi thé tich chat nhii hoa bang thé tich tinh
dau thi ti 16 vuot troi cia Tween so v6i Span s& cho méau nano nhil twong cé kich thudc nhé hon; Khi thé
tich chat nhii hoa nho hon thé tich tinh dau thi sy ¢6 mit cua Span s& gitip qua trinh nhii héa dién ra d&
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Hinh 4: Phé kich thude hat ciia cdc mau nano nhii twong tinh dau Cam c6 kich thude giam dan tir BI — B5
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Hinh 5: Mdu nano tinh dau téng hop dwgc

107

Két qué hinh anh cho ta thiy kich thuéc nano tuin theo quy ludt giam déan trong diéu kién 25 mL nudc cét va 1

mL tinh ddu Cam (Hinh 4, 5).

Bdng 4: Bang két qua khdo sdt kich thwdc hat nano nhii twong tinh dau cam trong 50 mL nuwdc

50 mL nudc cat
Tinh du, mL 0,5 1,0 1,5
Tween/Span, Ky hicu ttlf;fy}é Ky higu tlliif’r}::, Ky hi¢u tflflifr};
mL:mL mau mau mau
nm nm nm

01 A6 106,0 B6 78,4 C6 47,6
0,25-0,75 A7 195.4 B7 94,7 C7 78,7
0,5-0,5 A8 125.9 BS 85,4 C8 100,1
0,75 - 025 A9 1077,1 | B9 106,1 C9 108.6
1-0 A10 283,8 B10 66,2 Cl10 104,4

Béng 4 cho ta thdy kich thudc trung binh hat nhii tuong trong cing diéu kién thé tich nuée 1a 50 mL
va thé tich tinh dau thay d6i lan luot 14 0,5 mL; 1 mL; 1,5 mL, twong tng vdi ty 1& cac chat hoat dong bé
mat Tween/Span thay dditr 0—1; 0,25 -0,75; 0,5 —0,5; 0,75 — 0,25; 1 — 0.

Dbi voi khao sat thé tich nude 1a 50 mL trong qua trinh tdng hop cho ra két qua & tét nhit khi thé
tich tinh diu 1a 1 mL va 1,5 mL va theo ty 1€ cac chét hoat dong bé mit Tween/Span thay dditr0—1;
0,25 — 0,75; 0,5 — 0,5; 0,75 — 0,25; 1 — 0 thi tai thé tich tinh dau 1a 1,5 mL cho ra kich thudc hat ¢6 xu
hudng ting dan, con tai thé tich tinh diu bang 1 mL thi khong cho ra quy luét thay ddi rd rang. Va khi ty
1é Tween ting dan & cac mau co thé tich tinh dau 1 mL cho ra kich thudc 16n nhat 14 108,6 nm. Tuy nhién
nhin chung vé kich thuéc hat cta cic mau ¢ cho ra két qua nim trong khoang nano va kich thuéc hat

nho nhét 13 47,6 nm.

Bdng 5: Bang két qua khdo sat kich thude hat nano nhii twong tinh dau cam trong 75 mL nudc

75 mL nudc cat
Tinh dau, mL
Tween/Span, 0.5 Lo L3
mL:mL
LA Kich L n Kich LA Kich
KZ higu thudce, K}:’ hicu thudc, KZ hicu thudc,
mau mau mau
nm nm nm

0,25-0,75 Al2 481,5 B12 249,7 Cl12 306,8
0,5-0,5 Al3 736,5 BI13 258,5 Cl13 159,6
0,75-0,25 Al4 5222 Bl14 184,6 Cl4 100,6
1-0 Al5 1809,0 B15 246,0 C15 -
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Bang 5 cho ta thiy kich thudc trung binh hat nhii twong trong cting diéu kién thé tich nudc 1a 50
mL va thé tich tinh du thay d6i 1an luot 1a 0,5 mL; 1 mL; 1,5 mL, trong khi ty 1¢ cdc chat hoat dong bé
mat Tween/Span thay doi tir 0 — 1; 0,25 — 0,75; 0,5 — 0,5; 0,75 — 0,25; 1 — 0. Dbi v6i khao st thé tich
nude 1a 75 mL trong qué trinh tong hop cho ra két qua & t6t nhat khi thé tich tinh dau 1a 1 mL va 1,5 mL
(Hinh 6). Theo ty 1& chat hoat dong bé mit Tween ting dan thi tai thé tich tinh dau la 1,5 mL cho ra kich
thudc hat c6 xu huéng giam dan, con tai thé tich tinh dau bang 1 mL thi kich thuéc hat cling c6 xu huéng
giam dan nhung c6 khac & hai diém cubi lai theo hudng ting. Mau C15 c6 kich thudc trung binh cia hat
nam ngoai gidi han do ctia may.
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Hinh 6: Phé kich thuée hat ciia cde mau nano nhii twong tinh dau Cam ¢6 kich thuée giam dan tir C11 — C14

Bdng 6: Bang két qua khdo sat kich thude hat nano nhii twong tinh dau cam & 100 mL nude

100 mL nudc cat
Tinh dau, mL
0,5 1,0 1,5
Tween/Span, mL:mL
e Kich 4 n Kich oy en Kich
Kyhiew | uge, | YD guge, | KYhiGu | s,
mau mau mau
nm nm nm
0,25-0,75 Al7 266,7 B17 301,5 C17 311,5
0,5-0,5 AlS8 179,2 B18 284 C18 260,5
0,75-0,25 Al9 660,0 B19 1416.4 C19 129,8
1-0 A20 5865,3 B20 6812,1 C20 131,1

Bang 6 cho ta thay kich thudc trung binh hat nht twong trong cung diéu kién thé tich nude 1a 100 mL
va thé tich tinh dau thay doi lan luogt 14 0,5 mL; 1 mL; 1,5 mL, trong khi ty 1€ cac chat hoat dong bé mat
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Tween/Span thay dditr 0 —1; 0,25 - 0,75; 0,5 — 0,5; 0,75 — 0.25; 1 — 0. V&i khao sat thé tich nude 1a 100
mL trong qua trinh tong hop cho ra két qua ¢ t&t nhat khi thé tich tinh dau 1a 1,5 mL va theo ty 1& chét
hoat dong bé mit Tween tang dan thi tai thé tich tinh dau 1a 1,5 mL cho ra kich thudc hat c6 xu hudng
giam dan. Tai thé tich tinh dau béng 0,5 mL va 1 mL thu duoc mau nano nhil tuong c6 kich thudc hat
nano nho nhat, trong tng 1a 179,2 va 28,4 nm (mau A18 va B18).

3.3 Sw anh hwéng ciia thoi gian khuiy co hoc dén kich thwéc nano nhii twong tinh diu cam

Khao sat ¢ trén tim ra miu cho kich thuéc nano tdi uru nhat 1a mau B18 c6 kich thudc 28,4 nm & dicu
kién 100 mL nudc ct, ty 1¢ Tween/Span 0,5 — 0,5 va 1,5 mL tinh dau Cam bang phuong phép rung siéu 4m
két hop khudy co hoc trong 10 phut véi the do 1200 vong/phit. Thi nghiém nay khao sat anh huong thoi gian
khudy 1an luot 1a 5 phut, 15 phut, 20 phat va 25 phit dén kich thude nano nhii twong tinh dau cam.

350 318.2

Kich thuéc (nm)

0 200 400 600 800 1000 1200 1400 1600
Thoi gian (s)

Hinh 7: Két qua khdo sdt anh huéng thoi gian khudy co hoc lén kich thuée hat

Két qua khao sat cho thdy thoi gian 10 phiit (600s) la khodng thoi gian t6i wu cho ra mau nano nhii
tuong tinh dau cam voi kich thuoc hat trung binh 28,4 nm.

3.4 Swr anh hwéng ciia téc dd khudy dén kich thwéc nano nhii twong tinh diu cam

Khao sat anh huong cua tée do khudy dén kich thudc nano nhii tuong tinh dau cam dugc thuc hién
trén mau B18 & diéu kién 100 mL nudc cat, ty 1& Tween/Span 0,5 — 0,5 va 1,5 mL tinh diu Cam ta véi toc
d6 khudy lan luot 13 1000 vong/phut, 1200 vong/phut, 1400 vong/phit, 1600 vong/phut, 1800 vong/phit
trong 10 phut.

900 798.8
800

700
600
500
400

300

176.
200 128.4 76 9.7
100 28.4

Téc do khudy (vong/phit)

900 1100 1300 1500 1700 1900
Kich thuéc (nm)

Hinh 8: Két qua khdo sdt téc @ khudy
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Két qud khdo sat cho thdy téc do khudy 1200 vong/phit la téc do khudy téi wu cho ra mau nano nhii
tuong tinh dau cam voi kich thudc hat trung binh 28,4 nm.

3.5 Két qua khao sat s két hop giita nano nhii twong tinh ddu cam va nano bac 50ppm

Nano nhi twong tinh diu cam két hop v6i nano Bac dugc téng hop theo quy trinh 3 myc 2.4. Két qua
DLS cua cac mau nano nhil tuong tinh dau cam két hop nano Bac dugc biéu dién trong Bang 7 va hinh 9.

Bdng 7. Két qua DLS ciia cde mau nano nhii twong tinh dau cam két hop nano bac

Kich
Miu Tween 80 Tinh déu Dung dich nano bac H,O | thuée
(mL) cam (mL) 100ppm (mL) (mL) hat
(nm)
D1 0,75 0,5 25 23,75 | 135,5
D2 1,5 1 25 22,5 69,3
D3 2,25 1,5 25 21,25 | 60,4
D4 3 2 25 20 58,3
D5 3,75 2,5 25 18,75 | 42,9
D6 4,5 3 25 17,5 | 115,8
NB:
nano - - 25 25 427
bac
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DLS ciia cdc mau nano nhii twong tinh dau cam két hop nano bac
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Két qua DLS cho thdy phuong phéap nhii tuong hoéa tinh ddu cam két hgp v6i nano bac c¢6 thé tong
hop dugc hé nano nhii twong c6 kich thudc hat nim trong khoang tir 42 — 136 nm. T két qua do DLS ta
thiy kich thudc hat ciia cac mau tir D1 dén D5 giam dén, trong d6 D5 1a miu c6 kich thudc hat nho nhat
(42,9 nm) va téi D6 thi kich thudc hat lai ting (Hinh 9). Nhu vay c6 thé két luan ring vai thé tich tinh dau
2,5mL va chit 6n dinh Tween c6 thé duoc nhii hoa tot nhat trong 50mL dung dich nano bac dé tong hop
dung dich nano nhii tvong két hop nano bac.

3.6 Phin tich kha ning khang khuin ciia nano nhii twong tinh ddu cam két hop véi nano bac

Cac mau thtr nghiém P1, P2, P3, P4, P5, P6 1a cac mau nano nhil twong tinh diu cam v&i cac ham
luong tinh dau cam khéac nhau, mau DI, D2, D3, D4, DS, D6 la cac mau nano nhtl tuong tinh dau cam két
hop véi nano bac 50 ppm, mau TDC 1a mau t1nh dau cam nguyén chat, mdu NB 1a mau Nano bac 50ppm.
O thi nghiém nay, vi khuén Escherichia coli (E. coli) da dugce s dung dé khdo sat kha nang khang khudn
clia cac mau bang phuong phap khuéch tan giéng trén dia thach véi mau khang sinh dbi chung l1a
ampicillin.

Bdng 8. Mdu thir nghiém khdng khudn

Thanh phén, mL DLS
Méiu X (nm)
Tinh dau H,0 Nano bac
cam 2 100ppm
1 N - -
P1 0,5 50 - -
P2 1 50 - -
P3 1,5 50 - -
P4 2 50 - -
P5 2,5 50 - -
P6 3 50 - -
NB - 25 25 42,7
D1 0,5 23,75 25 135,5
D2 1 22,5 25 69,3
D3 1,5 21,25 25 60,4
D4 2 20 25 58,3
D5 2,5 18,75 25 42,9
D6 3 17,5 25 115,8

Hinh 10: Dia thir nghiém khéng khudn E.coli

O dia vi khuan E.coli, cac mau nano nhii twong tinh dau cam két hgp nano bac c6 vong khang khuan
gan nhu bang nhau, va 16n hon so véi cdc mau nano nhil twong tinh dau cam khi khong c6 su ho trg cua
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cac hat nano bac (Hinh 10). Cac mau nano nhii tuong tinh diu cam déu c6 kha nang khang vi khuan
E.coli, tuy nhién, duong kinh vong khang khuén rt nho va khi ting ham lugng tinh dau 1én (gitr im nong
d6 nano bac) thi duong kinh vong khang khuan hau nhu khong thay d6i. Nhu vay, ta c6 thé két luan rang,
nano nhil twong tir tinh dau cam c6 kha nang khang khuan thap va tinh khang khudn duoc cai thién rd rét
khi ¢6 thém su hd tro ciia nano bac.

4 KET LUAN

Céc hat nano nhii tuong tir tinl~1 dau VO cam lgét hop v6i nano bac di duogc tong hop thanh cong béng
phuong phap rung siéu a am duoc ho trg béng khuay co hoc, str dung Tween 80 va Span 80 nhu mot chat
nhii hoa hiéu qua. Cac mau nhil twong hau het co k1ch thuoc nano voi dudng kinh dong hoc trong khoang
60 — 120 nm. Két qua nghién ciru chi ra rang, cac yéu to k¥ thuat nhu ti 1& dau/nude, ti 1¢ chat nhil hoa,
téc d6 khudy va thoi gian khuay 6 sy anh hudong rd rét 1én kich thude hat trung binh. So véi cac mau nhil
twong tr tinh dau vo cam, miu nano nhii trong két hop voi nano bac thé hién tinh khang khuan E.coli
vuot trdi hon. Két qua nghién ctru cho thiy nano nhii twong tir tinh dau V0 cam sanh két hop véi nano bac
¢6 theé tr¢ thanh vat liu trién vong ing dung trong cac linh vuc thyc pham, my pham va khang khuan.
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