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Tém tit. Nano nhil twvong (nanoemulsion) trén nén tinh dau trich ly tir vé budi Nam Roi dd dugce tich hop
thanh céng v6i nano bac bang phuong phéap rung siéu 4am. Cac yéu té anh hudéng dén kich thude hat nano
nhii twong ciing dugc khao sat, nhu ty 18 hdn hop cac chéat hoat dong bé mat (Tween 80 va Span 80), thé
tich tinh diu budi va thé tich nudc. Phan bd kich thude hat nano nhii twong duge khao sat bang phuong
phap tan xa anh sang dong hoc (DLS). Cac mau nano nhil tuong ciing duoc khdo sat kha ning khang 04
chung vi khuén gém Escherichia coli, Bacillus subtilis, Staphylococcus aureus va Salmonella enterica
bang phuong phap khuéch tan dia thach. Két qua nghién ctru chi ra ring, cic mau nano nhii tuong két hop
v6i nano bac c6 kich thude trong khoang tir 10 - 115 nm va ¢ kha ning khang 04 chung vi khuédn ké trén
vuot troi hon so v6i nano nhil tuong tir tinh dau budi tinh khiét.

Tir khéa: tinh ddu budi, phuong phap tan xa anh sang dong hoc, nano nhii tuong, chit nhii hoa, img dung
khang khuan.

SYNTHESIS OF NAMROI POMELO PEEL ESSENTIAL OIL INWATER
NANOEMULSION FOR ANTIBACTERIAL APPLICATION

Abstract. Nanoemulsion based on Pomelo essential oil extracted from Pomelo peels was successfully
combined with nanosilver by ultrasonic vibration method. The most important factors affecting the
nanoemulsion particle size such as ratio of two types of emulsifiers including Tween 80 and Span 80, the
volume of Pomelo essential oil and water volume were also investigated in detail. Particle size
distribution of nanoemulsion was investigated by Dynamic Light Scattering (DLS) method.
Nanoemulsion samples were also tested for the resistance to Escherichia coli, Bacillus subtilis,
Staphylococcus aureus and Salmonella enterica by disc diffusion method. The study results showed that
the nanoemulsions based on Pomelo essential oil combined with nanosilver were nanosized in the range
from 10 to 115 nm and capable of resisting to mentinoned above four types of bacteria superior to
nanoemulsion based only on pure Pomelo essential oil.

Keywords: Pomelo peel essential oil, dynamic light scattering, nanoemulsion, antibacterial application.

1 GIOITHIEU

Hién nay céc loai tinh dau chiét xuét tu nhién tir thuc vat rat duge uva chudng va dugc st dung rong rai
trong cac nganh cong nghiép my pham, nudc hoa, thyc phiam va y dugc [1-4]. Tinh dau 1a hdn hop cia
hon 200 hop chat thom khéc nhau, thanh phan chinh cta chung c¢6 thé ké dén nhu terpene, sesquiterpene
va cac dan xuat oxy hod cua chiing nhu este, rugu, aldehyde aliphat va xeton [5].

Buoi Nam Roi ¢6 tén khoa hoc 1a Citrus maxima (Burm) Merr. thudc ho Rutaceae, 1a giéng budi duogc
tréng nhiéu & mién Tdy Nam bd. Tinh dau budi Nam Roi ¢6 hwong thom diu nhe, mang lai cam giac sang
khoai, d& chiu. Tinh dau Buéi duoc dung dé chita viém hong, viém duong ho hr?ip, tri ho, cam cum, giap
giam mét moi, dau nhirc co bép, giup loai boé ba nhon trén da, diéu tri mun, nam va diéu tri mai toc bi hu
t6n. Ngoai ra, tinh diu budi con dugc sir dung dé xong phong do c6 kha ning xua dudi con tring, kha
ning khang khuan va thanh loc loai bo mui héi trong khong khi [6, 7].

Nano nhii tuong c6 dudng kinh hat trong khoang 20-500 nm, thanh phén chinh bao gf)m dau, nudc va cac
chat hoat dong bé mat dong vai tro nhu hoa [8-11]. Tir nam 2016 dén nay da c6 nhiéu bao cao khoa hoc
clia cac nhom tac gia duoc cong bd vé viée chuyén hoa tinh dau trich ly tir thyc vat sang dang nano nhu
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tinh dau nano dinh huong c6 kich thudc hat nho hon 50 nm bang phuong phép t6i wu ding song siéu am
[12], tinh dau qué dang nano v&i kich thude hat 8,69 nm c6 kha nang khang cac chung vi khuan Gram (-)
va Gram (+) [13], nano tinh dau oliu véi kich thudc hat 151,68 nm [14] nano tinh dau tir cay thi 1a va
ciy ho tiéu sir dung song siéu am co kha ning khang 2 ching vi khuan Gram (-) Escherichia coli va
Salmonella  enteria [15]. Bang phuong phap nhil twong ion gel, Yuan Li va cong sy di tao ra
microcapsules st dung nhiéu chét hoat dong bé mat khac nhau cho ra hat c¢6 kich thude 16n hon 289,3 nm
tir tinh dau budi chanh két hop véi chitosan [16]. Tuy nhién, cic bao cao khoa hoc nay méi chi dé cap dén
céc phuong phap t6i uu héa qua trinh trich ly tinh dau, dédc tinh sinh hoéa cua cac loai tinh dau ty nhién,
phuong phap ché tao nano tinh ddu dang nanoemulsion, con nanoemulsion dwoc hd trg boi cac hat nano
kim loai chua dugc cong bd rong rai. Trong cac vt li¢u nano kim loai, nano bac dugc dac trung boi kha
ning phén tan 6n dinh trong cac loai dung méi khac nhau va c6 do bén hoa hoc cao, khong bi bién ddi
dudi tac dung cua anh sang va cac tdc nhan oxy hda khir thong thudong. Ngoai ra, nano bac con c6 kha
ning khang khuan, khang nim, khtr mui va an toan cho strc khoe con ngudi véi lidu lugng tuong ddi cao
[17].

Téng hop nanoemulsion bang phuong phéap siéu 4m c¢é nhidu wu diém hon so vdi cac phuong phap khac
nhu phuong phap dong nhét ap luc cao, khuéch tan vi 1ong boi mirc tiéu thy ning lugng va chét on dinh it
hon, cho kich thudc hat nho hon nén c6 d¢ phan tan cao hon [18, 19]. Vi vy, muc dich ctua nghién ctu
nay 13 tong hop nanoemulsion tir tinh dau budi trich ly tir vé qua budi Nam Roi, sau d6 két hop voi nano
bac bang phuong phap rung siéu 4m va khao sat hoat tinh sinh hoc ciia n6 trong tmg dung lam vat liéu
khang khuén.

2.NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Nguyén li¢u

V6 budi tuoi duge thu thap 1a cua gidng buéi Nam Roi trong & xd Vinh Xuan, huyén Tra On, tinh Vinh
Long. Hoa chat duoc dung cho qué trinh téng hop g(‘”)m trisodium citrate (Na;CsHsO7.2H,0, >99%),
tween 80 (CggH 24026, 299%), span 80 (CyyHysOs, >99%), sodium sulphate (Na,SO4, >99%) va sodium

chloride (NaCl, 299,1%) dugc dat tir cong ty hoa chét Shanghai Shenglong Chemical Co. Nudc cat hai
lan duogc st dung lam dung méi.

2.2 Téng hop nano bac

Trong cic phuong phéap tong hop nano bac, dya vao diéu kién cta phong thi nghiém ching toi chon
phuong phap khur hoa hoc voi chat khir 12 Trinatri citrat, vi uvu diém d& tim, gi4 thanh ré, phuong phap
tong hop don gian dé thuc hién va cho kich thudc nano bac dudi 100 nm [20-22].

2.3 Téng hop nano nhii twong tir tinh dau budi két hop nano bac

Tinh dau budi dugc trich ly tir vo qua buoi béng phuong phap chung ct 16i cubn hoi nudce truc tiép.
Nano nhii trong tir tinh dau buai két hop nano bac dugc tong hop theo quy trinh dugc biéu dién trén hinh
1. Tinh dau budi duge nhii hoa bang hdn hop Tween 80 va Span 80 vdi ti 1 thich hop, st dung dung dich
nano bac nhu mot moi truong phan tan. Sau d6, hdn hgp duge rung siéu am 10 phut véi bién do 30
microns va d6 lap lai danh 10 gidy nghi 5 gidy, rdi khudy co 5 phut voi te d6 1200 vong/phit, tiép tuc
cho hdn hop rung siéu am trong 10 phut nita s& thu dugc hé nano nhii trong cua tinh dau trong dung dich
nano bac.
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Tween 80 Tinh déau Nano bac
W buoi 100 ppm

Khuéy tron so bd
Déanh siéu am 10
phat

!

Khuéy co 5 phat

v
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!

Po DLS kiém tra
kich thudc hat

I

Danh gia két qua

Hinh 1: Quy trinh tdng hop nano nhii twong tinh diu budi két hop véi nano bac

Mau nano nhil tuong tinh dau budi khong duoc tich hop nano bac nhu miu tring cho muyc dich so sanh
cling dugc tong hop tuong tu theo qui trinh trén, bang cach thay thé dung dich nano bac bang nudc cat.

2.4 Phwong phap phan tich

Phuong phap GC-MS (Gas Chromatography Mass Spectometry) da duoc sir dung dé phan tich dinh tinh
va dinh luogng cac thanh phan chia trong tinh dau buéi. Phuong phap tan xa anh sang dong hoc (DLS -
Dynamic Ligth Scattering) da duogc sir dung dé xac dinh phén bé kich thudc hat. Phan bé kich thude duoc
thue hién trén thiét bi do Horiba SZ-100 tai vién Khoa hoc Vat liéu Ung dung — Vién Han Lam Khoa hoc
& Cong nghé Viét Nam tai TP. H6 Chi Minh.

2.5 Phwong phép nghién ctru khang khuin

Kha ning khang khuan ciia mau nanoemulsion duoc thir nghiém bang phuong phap khoanh gidy khang
sinh khuéch tan dia thach [23]. M&i miu vi khuan duogc céy trai trén dia petri ¢ chira moi truong thach
LB (Luria Bertani). Pia gidy 6mm v trung dit 1én bé mat thach va thAm mau thir nghiém nanoemulsion.
Déi chimg duong sir dung cac dia gidy tam khang sinh gentamycin do Cong ty TNHH Thuong mai va

Dich vu Nam Khoa cung cép. Bia Petri duoc boc kin bang gidy vo trung va dem u trong diéu kién 37°C
trong vong 24 gid. Quan sat cac vong khang khuan xung quang dia gidy va danh gia két qua.

Mau nano tinh diu, nano tinh dau két hop véi nano Bac dugc xac dinh kha nang khang khuén tai phong
thi nghiém vi sinh vat cua vién Cong nghé Sinh hoc va Thyc pham — Truong Pai hoc Cong nghiép
TP.HCM.

3.KET QUA VA THAO LUAN

3.1 Thanh phan héa hoc chinh ciia tinh dau buéi
Thanh phan hoéa hoc chinh trong tinh dau buéi duge phén tich bang phuong phép sic ky ghép khdi phd,
nhiét ¢ 1am bay hoi tinh dau truéc khi di vao phan tich 1a 320°C.
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Béng 1. Thanh phén tinh dau budi bay hoi nhiét d6 320 oC.

N , Cong thirc . Lz .

STT | Thoi gian luu danh phap phin tir Cong thirc cau tao %o

1 7,36 B-Myrcene CioHie \)I\/\/l\ 1,6

2 7,95 p-Cymene CioHis \©\( 2.4

3 8,06 D-limonene CioH s \©\n/ 76,2

5 8,38 B-ocimene CioHis )\/\)\/ 2,8

6 8,59 y-terpinene CioHis m/ 9,8

1,6-octadien-3-ol, HQ
! 9,30 3,7-dimethyl CrotisO W 0.3
O

8 11,87 Carane CioH160 ><]:j\ 19

9 23,77 Caryophyllene CisHys >?*> 2,17

10 30,33 Selina-6-en-4-o0l C,;sH,60O g;b\( 0,27

HO
11 30,84 t-Muurolol C15H260 ég\ 0,45
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STT | Thoi gian luu danh phap | COn8 thire Cong thire cAu tao %
phan tir
OH
12 3122 o-cadinol C1sH,cO 0.13
Téng 98,02

Tat ca bang tong hop & trén ta thdy thanh phan D — Limonene va y-terpinene chiém phan trim cao nhat,
tuong g 76,2 va 9,8%. Tir d6 rat ra két luan 14 D — Limonene 1a thanh phan chinh trong tinh dau budi.
D — Limonene 1a chat c6 kha ning chdng lai oxy hoa manh mé, hoat tinh ctia né c6 kha ning wc ché
phong chéng ung thu [24].

3.2 Cac yéu tb anh hwéng dén Kkich thwée hat nano nhii twong tinh dau buoi

3.2.1 Khio sat anh hwéng ciia ti 1é chat 6n dinh trong hdn hop

Pé tim ratilé chat tao nhii thich hop cho tong hop nano nhil trong trén nén tinh dau budi, thi nghiém
dugc tién hanh bd tri nhu sau: Mot lugng tinh dau tir 0,5 dén 1,5 mL dugc khuay tron véi cac ti 1¢ chat 6n
dinh Tween 80:Span 80 khac nhau (Bang 2) va thém mot luong nudc cit nhét dinh dé phan tan cac hat
tinh dau trong dung dich. Cac mau sau khi thyc hién qué trinh tong hop nano tinh dau theo phuong phép
& muc 2.3 duoc xac dinh kich thudc hat bang phuong phap DLS va quan sat kha ning 6n dinh ciia mau
trong thoi gian 60 ngay.

Bang 2. Két qua do DLS cac méu nano tinh déu budi

Tinh dau V = 0,5 mL.

Ti I¢ Tween/Span 25mL H,O 50mL H,0O 75mL H,O 100mL H,O
0,00 — 1,00 Al 147,1 A6 367,1 All ! Al6 305,2
0,25-0,75 A2 207,2 A7 210,5 Al2 275 Al7 255,4
0,50 - 0,50 A3 15,6 A8 ! Al3 3750,0 Al !
0,75 - 0,25 A4 2106,4 A9 32457 Al4 ! Al9 !
1,00 — 0,00 AS 78,7 Al0 788,8 Al5 22,8 A20 1646,0

Tinh dau V = 1 mL.

Ti I¢ Tween/Span 25mL H,O 50mL H,O 75mL H,O 100mL H,O
0,00 — 1,00 Bl 155,8 B6 245,1 Bl11 475,4 Bl16 347
0,25-0,75 B2 218,7 B7 2254 B12 216,8 B17 234
0,50 — 0,50 B3 1891 B8 147.,9 B13 - BI18 192,5
0,75 -0,25 B4 - B9 - Bl14 - B19 1681,6
1,00 — 0,00 B5 4007,0 B10 71,1 B15 40,0 B20 12099

Tinh diu V = 1,5 mL.

Ti I¢ Tween/Span 25mL H,O 50mL H,0O 75mLH,O 100mL H,O
0,00 — 1,00 Cl 396,6 C6 254,0 Cll1 576 Cl16 605
0,25-0,75 C2 714.3 C7 2748 Cl12 476,9 C17 549,1
0,50 — 0,50 C3 521,3 C8 392,4 C13 672 C18 587,3
0,75 -0,25 C4 473,1 C9 374,2 Cl4 539 C19 425,8
1,00 — 0,00 C5 251 C10 171,1 Cl15 367 C20 392,7

Ghi chu: “-”: kich thudce hat qua 16n; “!”’: kich thudce hat qua bé, vugt qua ngudng do clia may.
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Béng 2 cho thiy kich thudc trung binh hat nhii twong trong cung diéu kién thé tich tinh dau 1a 0,5 mL
tuong tmg ti 1& giita Tween:tinh dau 1a 1:0,5 va thé tich nudc thay doi 1an luot 1a 25 mL; 50 mL; 75 mL;
100 mL twong (mg véi ty 16 cac chit hoat dong bé mat Tween/Span (mL/mL) thay ddi tir 0 — 1; 0,25 —
0,75; 0,5-0,5; 0,75 - 0,25; 1 - 0.

Hinh 2. Anh chup thuc t& cac mAu sau 60 ngay. Trong do, Cac miu Al dén A20: Thé tich tinh diu 0,5 mL, thé tich
nudc thay déi tir 25 mL dén 100 mL, ti 16 Tween/Span thay dbi tir 0 dén 1 mL; Céc mau B1 dén B20: Thé tich tinh diu
1,0 mL, thé tich nuée thay dbi tir 25 mL dén 100 mL, ti 16 Tween/Span thay déi tir 0 dén 1 mL; Cac mau C1 dén C20:
Thé tich tinh diu 1,5 mL, thé tich nugc thay ddi tr 25 mL dén 100 mL, i 1& Tween/Span thay dbitr 0 dén 1 mL.
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D6i voi khao sat thé tich tinh dau 1a 0,50 mL trong qué trinh tong hop cho ra két qua & t6t nhét khi thé
tich nuéce 1a 25 mL va 75 mL ddi véi mau A3 va A15 véi kich thudce tdi wu 1an luot 1a 15,6 va 22,8 nm.
Maiu A8, All, Al4, A18, A18 c6 kich thudc trung binh cua hat qua nho, nam ngoai gioi han do ciia may.
V6i thi nghiém 2, cac thé tich nudc ciing thay d6i 1an luot 1a 25 mL; 50 mL; 75 mL; 100 mL twong tng
véi ty 1€ cac chét hoat dong bé mat Tween/Span (mL/mL) thay doitr 0 —1; 0,25 -0,75; 0,5 - 0,5; 0,75 —
0,25; 1 — 0 nhung lugng tinh dau sir dung 1a 1 mL tuong tmg ti 1¢ giita Tween:tinh dau 14 1:1. Két qua tot
nhét khi thé tich nuéc 1a 50 mL va 75 mL déi v6i mau B10 va BI15 véi kich thudc tdi wu lan lugt 1a 71,1
va 40 nm. Cac mau B4, B9, B13 va B14 c¢ kich thudc trung binh ctia hat quéa nho, nam ngoai gidi han do
cua may.

Vi thi nghiém 3, cac thé tich nudc ciing thay déi lan luot 1a 25 mL; 50 mL twong (mg véi ty 1& cac chat
hoat dong bé mit Tween/Span (mL/mL) thay déitr 0—1; 0,25 -0,75: 0,5 —0,5; 0,75 —0,25; 1 — 0 nhung
luong tinh dau sir dung 1a 1,5 mL tuwong Gng ti 1& gitra Tween:tinh dau 14 1:1,5. Két qua tSt nhat khi thé
tich nuée 1a 50 mL va 75 mL d6i véi mau C5 va C10 véi kich thuée toi wu 1an lugt 1a 251 va 171,1 nm,
mit du kich thudc da téi vu ¢ thi nghiém nay nhung van 16n hon so véi thi nghiém 1 va 2. Piéu nay
chting to ti 18 giita chat 6n dinh:tinh dau 13 1:1,5 chua t5i wu, lugng Tween khong du dé 6n dinh luong
tinh dau phan tan trong nudc.

Hinh 2 cho ta thiy, sau 60 ngay thi c6 nhiéu mau bi ling ta ¢ thé nhin thiy 16 rang nhu A1, A6, A12,
A13, Al6, BI, B6, B11, B14, B16, B17, B18, C1, C6, C8 va C9, hai mau B1 va B11 da co hién tuong
ling dau tach ra va ndi 1én trén bé mit cua chat 1ong, con nhirng miu khac ta c¢6 thé thdy do duc cua phan
trén va phan dudi cia dung dich khac nhau, phan trén duc hon phan dudi. Diéu nay chimg t6 cic hé nhii
nay khong bén va dang co hién tugng ling, phan tach voi cac hat c6 kich thudc khic nhau. Con cac mau
sir dung chit nhii hoa 1a Tween 80 c6 do trong sudt hon cac mau con lai va sau 60 ngay van chua co hién
tuong ling, tach pha.

Céc két qua nay cho thy viéc chi sir dung Tween 1am chat nhii hoa 6n dinh cho hé vdi ti 18 luong tinh
dau nho hon hodc bang voi lugng Tween 80 12 t6i wru nhat. Hé nhil tong hop duoc c6 hwong thom ciia tinh
dau buai khi trong hé chira trén 2% thé tich tinh dau. Nhu vay dé dam bao qua trinh tong hop nano tinh
dau budi vira dam bao vé kich thude hat, mui hwong ctia hé va do trong sudt cho san pham da lya chon ti
1¢ cac chét trong hé 1a 1 mL tinh dau budi, 1 mL Tween trong 50 mL nu6c dé tong hop nanoemulsion tinh
dau buoi. Két qua tuong ty ciing dugc ghi nhan trong cong trinh ciia Susana Ribes va cong sy nim 2017,
rr?mg chét 6n dinh bé mit Tween 80 1a lwa chon toi wu dé téng hop nano nhil trong trén nén tinh dau trich
ly tr cac cdy thudc chi cam chanh [25].

3.2.2 Phan tich dung dich nano bac

Két qua phan tich tir anh TEM (Hinh 3) cho thiy céc hat nano bac trong dung dich c6 hinh lyc giac voi
kich thudc trung binh khoang tur 50 - 70 nm.
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7000 ] s
= 5000 ] :
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Hinh 0: (A) Dung dich nano bac ndng d6 50 ppm, (B) Anh TEM nano bac va (C) phan b kich thu6c hat ctia dung
dich nano bac
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Két qua DLS cua dung dich nano bac cho thay kich thudc tap trung cua nano bac trong dung dich la tir 50
— 80 nm va két qua trung binh ctia cac hat nano bac 1a 67 nm, kha tuong dong so vai ket qua TEM.

3.3. Tong hop nano nhii twong trén nén tinh diu buéi két hop nano bac

Thi nghiém nay thyc hién khao sat anh huéng ctia ham luong thé tich tinh dau trong dung dich nano bac
50ppm bang phuong phéap tong hop nano tinh dau két hop véi nano bac di trinh bay & muc 2.3. Nhim
muc dich 1a danh gi4 kich thudc hat nano khi thay di ham lugng thé tich cua tinh dau trong 50 mL hdn
hop dung dich nano bac 50ppm.

Duya vao két qua thu dwoc ¢ Bang 2, tién hanh Iya chon tinh dau budi duoc nhii hoa bang Tween 80 v6i ti
1¢ tinh dau:Tween 80 1 2:3, ting ham luong thé tich tinh dau 1én 0,5 mL ddi véi cac mau tir (1) dén (6),
thé tich dung dich nano bac 100ppm duoc c¢b dinh sir dung 1a 25 mL, sau dé tinh toan cho thém thé tich
nudc ct thém vao sao cho ndng do nano bac 1a 50ppm, tong thé tich ciia hdn hop 1a 50 mL (Bang 3).

Bang 0. Két qua DLS ctia cac mau nano tinh ddu budi két hop nano Bac

. A . Kich thwée hat
Miu bTw‘(f,‘ih(l‘:f‘L“) Tween 80 (mL) D“;‘goilsll;‘;i'l‘f)bac H,0 (mL) tru?ng n:))‘mh

1 0.5 075 25 375 115

2 1.0 15 25 25 99,7

3 15 225 25 215 46.5

4 2.0 3 25 20 20,1

5 25 375 25 18,75 10,6

6 3.0 45 25 17,5 11,5

7 B - 25 25 67

© 2019 Trudong Pai hoc Cong nghiép thanh phé H6 Chi Minh




240 ) TONG HQOP NANO NHO TUONG TREN NEN TINH DAU BUOI )
KET HOP NANO BAC UNG DUNG LAM VAT LIEU KHANG KHUAN

and .. d ~igo
, Miu (1) - 1152 nm - « Miu (2)- 99,7 nm 4-
" % - 5
w0 = | ™)
4  Eg - E
= - & =
= : -3
T = 2 -»
# -0 Lo -3
?1‘ ..... Tﬁ ?* ...... ;:r“
& [Amj
. Mau (3) - 46,5 : o Mau (4) - 20,1 =
s i Ao0d- R
- w0
- & ] floc -8 -
. - . =
fE s - P w0
ey = 1008 i
- -1
e A PR 08 iose oo Tt EUANA - kb i T
g o
e Mau (5) - 10,6 g ., Miu (6)-1L5 w
¥ :
e i s =
oo - - "
t . -5 b i
JW'I - ol -4
2006 x 2000 ]
3 ~h “
IM-. :PM Toe0- "
o LT T o Time " vobee
] gy

Hinh 4: Két qua do DLS ctia cac mu nano tinh dau buéi két hop nano bac. Trong d6, mau (1): 0,5 mL tinh diu +
0,75 mL Tween 80 + 25 mL dung dich nano bac + 23,75 mL nu6c; miu (2): 1,0 mL tinh dau + 1,5 mL Tween 80 +
25 mL dung dich nano bac + 22,75 mL nuéc; mau (3): 1,5 mL tinh diu + 2,25 mL Tween 80 + 25 mL dung dich
nano bac + 21,25 mL nudc; mau (4): 2,0 mL tinh diu + 3,0 mL Tween 80 + 25 mL dung dich nano bac + 20 mL
nude; miu (5): 2,5 mL tinh dau + 3,75 mL Tween 80 + 25 mL dung dich nano bac + 18,75 mL nudc; miu (6): 3,0
mL tinh dau + 4,5 mL Tween 80 + 25 mL dung dich nano bac + 25 mL nudc.
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O Hinh 4 ta thay khi tang luong thé tich tinh dau Buoi va chat on dinh bé mit thi dung dich c6 mau duc
dan, do mat do cua cac hat tinh dau phan tan trong dung dich nano bac cao va kich thudc hat 16n 1am tang
kha nang tan xa anh sang, lam cho dung dich bi duc.

Két qua DLS cho thiy phuong phép tong hop nano tinh dau két hop voi nano Bac cé thé tong hop duoc
hé nhi tuong nano c6 kich thudc hat nho nhit 14 10,6 nm. Trong Hinh 4 cac cot mau xanh duong thé hién
ti 1¢ phan b kich thude hat c6 trong mau, c6t mau xanh dwong ndy cang rong trai vé hai bén thi do dong
hinh thép. O Hinh 4 mau (1) va (2) ta c6 thé thay cac cot mau xanh c6 do rong hep nén ti 1¢ phan bb kich
thudce hat cua cac mau c6 d6 dong hinh tuong d6i cao. Con cac rnau (3), (4), (5) va (6) cac cot mau xanh
¢6 d6 rong 16n vé hai bén nén ti 1& phan bd kich thu‘oc hat clia cAc mau c6 do dong hinh khong cao.

Tir két qua do DLS ta thiy kich thudc hat ctia cac mau tir (1) dén (5) giam dan, (5) 1a mau co6 kich thude
hat nho nhat va téi (6) thi kich thudc hat lai tang, nhu vay co thé két luan 1a mau (5) c6 ham lugng thé
tich tinh dau 2,5 mL va chat én dinh bé mat Tween 80 v&i thé tich 3,75 mL 1a tbt nhat trong 50 mL hon
hop dé tong hop dung dich nano tinh dau két hop nano Bac.

3.4. Phén tich kha ning khang khuin ciia nanoemulsion tinh dau buéi két hop véi nano
bac

T4t ca cac mau nano tinh dau budi két hop v6i nano bac dugc giri cho Vién Sinh hoc & Thuc ph'flm -
Trudng Pai hoc Cong nghiép Tp.HCM dé lam thir nghiém kha ning khang khuan.

MJi mau thir nghiém duoc léy 10u1 nho 1én dia gidy va dit 1én bé mit thach LB di dan déu vi khuan. O
thi nghiém nay, s dung bdn loai vi khuan 13 Escherichia coli, Bacillus subtilis, Staphylococcus aureus,
Salmonella enterica dé phan tich kha ning khang khudn cua cac mau.

Pé danh gia chinh xac kha nang khang_ khuén cta cic mau nano tinh dau buoi két hop voi nano bac 50
ppm (tr mau 1 dén 6). Chuan bi cac mau d6i chimg khong chira nano bac (tir K1 dén Ko6), méu tinh dau
budi nguyén chat (K7) va mau chi chira nano bac 50 ppm (mau 7). Thi nghiém dugc chuan b theo Bang
4. Két qua khang khuén ciia cdc mau nano nhii tvong dugc thé hién & Hinh 5.

Béng 4. Miu thir nghiém khang khuén

Miu Tinh dau buéi (%) nano bac
K1 1 -
K2 2 -
K3 3 -
K4 4 -
K5 5 -
K6 6 -
K7 100 -
(1) 1 dung dich 50 ppm
2) 2 dung dich 50 ppm
3) 3 dung dich 50 ppm
(4) 4 dung dich 50 ppm
(5 5 dung dich 50 ppm
(6) 6 dung dich 50 ppm
@) 0 dung dich 50 ppm
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Hinh 5. Két qua khang khuén cua cac miu nano nhil tuong khong chira nano bac (;n?tu K1 dén K7) va ¢6 chira nano
bac (mau 1 dén mau 7) ¢6 thanh phan cdc mau dugc chuén bi theo Bang 4. (A): Ket qua khang vi khuan E. coli; (B):
Keét qua khang vi khuan B. subtilis; (C): K&t qua khang vi khuan Sal. enterica; (D): Két qua khang vi khuan S.
enteritidis.
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Tir cic két qua thir nghiém cho thay tinh dau budi nguyén chat (miu K7) va dung dich nano bac 50 ppm
déu c6 kha nang khang 4 loai vi khudn ké trén. Cac mau nanoemulsion c6 lugng tinh dau budi nho hon
5% va khong chira nano bac (K1, K2, K3, K4 va K5) khong c6 kha nang khang khuan. Déi véi mau K6,
¢6 thé quan sat duoc mot vong khang khuan nhé xung quanh dia gidy. Nhu vdy, voi nano tinh dau budi
khong c6 nano bac thi néng d6 tinh dau budi la 6% tré 1én va kich thudce cua hé nhii phai dat gén 11,5nm
thi chiing bat du c6 kha ning khang khuén.

Dbi voi cac mau nanoemulsion tinh dau budi két hop vdi nano bac déu c6 kha nang khang Escherichia
coli. Kha ning khang khuan cua ching tang rat it tir mau ey dén rnau (5) va (6). Diéu nay c6 thé giai
thich, khi cac hat ¢ kich thudc nano cang nhé thi dién tich bé mat tiép xtic voi vi khuan ting dan din dén
kha nang khang vi sinh tang. , .

O mau (5) va (6) c6 dién tich vong khang khuan tuong duong nhau. Dé giai thich cho két qua nay ta di tir
kich thudc va nong do cua tinh dau trong mau, ta co thé thiy kich thudce cua mau (5) 1on hon mét chut so
v6i (6) nhung (6) lai c6 ndng do tinh dau 1a 6% la nong d6 tai d6 miu nano tinh dau khong c6 nano bac
bét dau c6 kha ning khang Escherichia coli con (5) nong d6 tinh dau 13 5% tai 46 nong do nay van chua
c6 kha nang khang khuan Vi thé kha ning khang khuén giira hai mau ndy dugc bu trir giira kich thude va
nong do tinh dau trong mAu nén két qua khang khuan giira hai mau nay tuong dwong nhau.

Céc méu nano tinh dau chua c6 nano bac khong c6 kha nang khang khuan véi ba loai vi khuan con lai d6
1a Bacillus subtilis, Staphylococcus aureus va Salmonella enterica nhung tinh dau budi nguyén chit thi c6
kha ning khang khuén. Nhu vy, v6i nong d¢ tinh dau da khao sat & cic mau K1 dén K6 vAn chua du dé
thé hién kha ning khang ba chung vi khuan ké trén. Khi nano tinh dau két hop v6i nano bac thi chung deu
6 kha nang khang khudn va kha ning khang khuan cia chiing ciing duoc ting dan tir miu (1) dén miu
(6). Pidu nay cling dugc giai thich dua vao kich thude hat cia hé nhii, khi cac hat & kich thudc nano cang
nho thi dién tich bé mat tiép xuc v6i vi khuan ting dan dén kha ning khang vi sinh ting. Két qua tuong tu
cling dugc tim thay trong cong trinh nghién ciru ciia nhdém tac gia Donsi va cong sy ndm 2016 [26], v
cua nhom tac gia Hatice Yazgan va cong sy nam 2019 [27], khang dinh ring kich thudc hat 1a mot trong
nhu’ng yéu td quan trong nhit anh huong dén kha ning khang khuan ciia nano nhii twong.

Céc két qua nay cho thay nano tinh dau budi khong 1am anh huong téi kha ning khang khuan ciia nano
bac. Vay, tinh dau budi dang nano c6 kha ning khang vi sinh v&i ndng do nhat dinh d6i voi mdi loai vi
sinh khac nhau va tinh khang vi sinh dugc ting 1én khi c6 thém sy hd trg cua dung dich nano bac.

4.KET LUAN

Bing phuong phap rung siéu am cac hat nano nhil tuong tir tinh dau vé budi két hop vdi nano bac da
duogc tong hop thanh cong khi sit dung Tween 80 va Span 80 nhu mot chit nhii hoa hiéu qua. Két qua
nghién ctru cho thdy, cic mau nhil twong tir tinh dau khi duoc két hop voi nano bac hau hét c6 kich thudc
nano voi duong kinh dong hoc dao dong trong khoang 10 — 115 nm phu thudc vio ti 1¢ dau/nudce va ti 1¢
chat nhii héa. Mau nano nhil tuong két hop voi nano bac thé hién kha ning khang cac chung vi khuén
Gram am (Escherichia coli, Bacillus subtilis, Salmonella enterica) va vi khuin Gram duong
(Staphylococcus aureus) manh hon so v6i cac mau nhil twong tir tinh dau vo budi.
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